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Observations on Subterranean Temperature. 

Bt WILLIAM JORY HENWOOD, P.R.S.; F.G.S.; 

imCBBm or THB OSOLOOIOAL tOCI VTT op FBAKCfB ; 

pEMioarr op tbb eot^l iMtTiTvrioN of coknw^ll : 

•OVBTOCl Rift MAJBtTT'S AMAT-MASTBB OF TIN IN THB DUCHT OP CORNWALL ; 

MBHBBB OF THB 800IBTT. 

The firet series of results^ recorded in the following 
columns, was obtained in an absolutely dryf — though 
a deep — mine, by placing the thermometers in holes 
which had sometime before been purposely bored in 
the several limestones ; ^ all others were determined in 
streams of water immediately as they issued J from 
the various rocks and veins. 



p. 725. 

t *' It Is ia tbt tolid roek thit the best obMnratSoni, and those most suited to 
Um purpose of philosophical rcasooing, ars to bf obtained." 

PHiLLXPt, ReporU of th» British Auoeiatum, r. (1836), p. 292. 

X ** I sok disposed to attach most importance to obsenrations on springs of 
water, not coming from ths roofs of galleries, or cTidently proceeding from 
higher p*rts of the mines.**— Fox, Comtraii QtoL Trant., in. p. 320. 

** Alter most careful consideration of the subject, and consulution with others 
who hare alto been engaged in tbb enquiry, it has been thought best to confine 
the obeerrations, as much as possible to the temperature of the streams of water 
immediately issuing from the unbroken portions of ths rocks and veins. The 
reasons for this preference are ; — that the temperature of the air in mines is 
aCMted, won only by the presence of the workmen, the combustion of candles, 
and the explosion of gunpowder, but also by ths wsrm or cold air which is 
brought to ths same spot by the varyiog directions of ths currents underground, 
which are more or less Infloenoed by the changes of wind st ths surface ; that 
the rocAs, Ibrming the sides of the shafts and levels, most, to a certain extent, 
partake of the temperature of the air circulating through them, and, of course, 
be afccfed by its changes ;— and that the waUr flowing through, or standing in 
pools in the lerels, is exposed to the ssme modifying causes, and probably also, 
warmed by the vorkmen who frequently sUnd in it." 

Hbxwood, Jbidf T. pp. 887*8. 
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CHILL 

PbOTUTOI OV AtAOAMA. — ^DBPABTKIIfT OP OOPIAPtf 

DitTRiOT OV Cbaitaboillo. Long. 70° 80* W^ Lat. 27^ Iff* 8. 

Mine of Colorado.* * ElevatioD of the surface about 
3,650 feet above the Pacific; f 1|750 feet above the 
plain. 'I 

The first,— third, and fifth strata are of limestone ; § 

„ seoood,— «md fourth— — „ „ homblendic rocks.§ 



The lodes yield silver and many of its ores in great 
abundance ; beside iron-pyrites and blende in smaller 
proportions.il 

Th* extremtt of ttmptrmture daring th« jtar bATt been oonddered 52°— 4S°; % 



»f 



»» 



f> 



Tht FADgt 



»f 



•» 



bat been ettimAied At 

About .... 64°.«* 
from the Otb to tbo 15tb of June, 

1857, WAt80*-5-68**5;ft 

Aboot .... 48°-5.tt 



»» 



»» 



• AnU, p. 90 ; TabU III.; PL /., //. 

t Domejko, AtmoUi d$$ Minu, 4mo S5rit, ix. p. 488. Henwood, Rtpc^ ^ 
M# Boyol InMMiom of CamwaU, zxxix. p. 15; Bdim, Nno PM. Jownal^ nu 
XA p. 147. 

t Htawood, lUparUofik$ Bo^ Imiihaiom^ C o nu o a U, xxxix. p. 15 ; £Ma. 
Nno PkiL Jcwmal, ni. x.t. p. 147. 

i Dookoyko, Atmmki d$$ Mum, 4mt SMo, nu pp. 485—40. Amis, pp. 69, 79. 

LDookoyko, Atmafn d§$ Mum, 4mo B^rit, n. pp. 441—58. Ami* pp. 86— 

%**\m eUmAt do etttt montagne Mt tr^t-dooz ot ttmp£r5 ; mi!s 11 n'j pWvt 
qot toot 8 4 9 MM. « • • 11 ett nire qoe It tbcrmomitre j monte 4 pint do 
30° C. [68° F.] 4 rombro, tt qn*U dttotndt to dtttoOt dt + 9° [52* F.]." 

DoMSTKO, AtmmUi d$$ Jftutt, 4nit S^rit, nu p. 488. 
•• Kdtb Jobntton, AOat of Pk^wieal Pktmom^mm, PL X VUL 
ft TtmptrAtort in tbt tbtdt At tbt tnrfkot of tbt Cohroda mint :— 



7 a.m. 



0A.X. 



Noov. 



tA.M. 



P.M. I 9 P.M. 



1857, Jont 9tb 

,f If Ivtil ...•••••«•...• 

,t 9, 1 I to •• .«••.••••••• 

ft H 12tb 

n n 18tb 

M n l^tb 

H 15tb 

Higbett 

Lowttt 

M 



58*5 



.. 



44* 

89-5 
89-8 
42-8 



62-8 

61- 

46-8 

45- 

43-8 

42* 

43-8 



66*5 
63*8 



o 
61*6 



o 
565 



.. 



• . 



48* 



46 






44- 

42- 



505 
48-S 

42* 

41*8 



68-6 
89*6 
44-9 



62-8 

42- 

49*8 



66*6 

48* 

561 



61*6 

46- 

58*8 



56*5 

42- 

47-5 



50*6 
418 
45-8 
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The stations at which observations were made, 
and the temperatures observed underground, were the 
following : — 



Locality. 



I- 
1^ 



• • • • •) 



>••••• 



lat limestone ; between Waring' 8 \ i and the Colorada lode 

lode on the £. n on the W. 

2iid limestone ; „ „ 

fg „ ; at the bottom of the shaft 

Srd limestone ; E. side (wdU) of the t r an unfrequented part 

Colorada lode ,.,*] \ of the mine .... 



tt 



n 



ft 



: a frequented part of 
the mine •••••• 



It 

o 
o 



I'- 
ll 

r 



o 



§^58. 



46- 


o 

64*8 


127- 


67-5 


160- 


67- • 


227- 


72- 


»» 


74-6 



o 

66- 

66-76 

66- 

76- 

76-6 



BRAZIL. 

PxOTIlf CB OP MiKAB GbRABS, — DISTRICT OP BlO DAS VbLHAS, — 

Pabisk ov Conoomhas db Sabara' ; Long. 43" 50' W., Lat 19** 68' 20' S. 

Mine of Morro Velho.^ Elevation of the surface 
about 3,250 feet above the sea. 

Wrought in clay-slate. 



«( 



If, in the absence of observations at midnight, and at 3 a.m., we assume the 
temperatures at those hours to have been 45", which at this season cannot 
be wide of the truth ; we have an arerage of about 48"* 5 during the twenty- 
four hours. 
** On the 11th of June the thermometer stood at 53^*8 in the shade at noon. 
„ „ 66*''8 „ sunshine „ . 

** On that day and on the 15th of June much rain fell." 

Hbnwood, Reports of the Royal InttituHon of Cornwall^ xxxiz. p. 15 ; 
Edin. New Phil. Journal, yii. m.8. p. 148. 

* ** This observation, made at the bottom of the shaft, where the draught was 
▼cry great, oughts perhaps, to be excluded from the general aTerage."— /6i(^. 

t Ton Bschwege, Pluto BratiUeimt, t xti. Caldoleugh, Travele in Braeil, 
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The metalliferous deposit affords enormous quan- 
tities of auriferous iron-pyrites^ beside much smaller 
proportions of arsenical-pyrites and copper-pyrites ; * 
in vein-stones of quartz and quartzose slate.t 

From July, 1868, to June, 1869, the temperature 
at the surfietce ranged from 40'' to 86^ and averaged 
66^-844 

The temperatures in the same, and in different, 
parts of the mine § at various times, are shown in the 
following columns : — 



LoeallttM. 



Water Usnfng i ^„^^ 
from the I P'^^P* 



** 5 



12- 



LoeftUUM.1 



BaAft.| 



I Caeh<mra.l 

k>tf 



ii a 



S a 



u i^ 



II 






Ttmptratiirat. 



•- 



64- 



O I o 

68-76 



66**12 1 69-56 



n. pp. 271 — 4. TOD Spix and tod HartiaB, Rei$e en Bfxmlitn, ii. pp. 417 — 18. 
Saliit HUaire, Vofope dans te dUtriet dst Diamam, L p. 169. Gardner. JVavek 
in Brasilf p. 496. Claosten, BuOetint de FAcadrmU Roj/ak de BruxelU$^ tiil. 
Ire partie. p. 823. Wliitney. MetaUic WeaUhofths UnUedStaUi, pp. 111—12. 
Burton, Exploration of tMt HighUmds of the BrazU, u p. 261. PbilUpt (J. A.), 
Miming and Mstailmy^ oj Ooid and Silver, pp. 80—3, 210—20. Henwood, 
ComwaU OeoL Tram., ri. p. 143 ; London, Edinburifk, and DMin PKU Mag,, 
8rd Series, zxt. p. 343 ; AnU, pp. 184—209. 

*Henwood, ComwaO Oeol, Tram., ri. p. 144; London, EdMmfh^ and 
IhMn Phil Mag., 8rd Series, xxv. p. 344 ; AnU, pp. 194—8. 

f/M. 

X John Hookin, E«<l-9 Chairman of the Saint John d'el Rej Company, 1C.8. 

4 •• Temperature at 7 metres [S 8 fms.l Mow the sorfiaee 20"*6S 0. [69**17 P.] 

271-6 „ [148 6 ., ] M 27*-22 „ ." [8l' „ ] 

BvmTON, Exploration of the Bighlands of ike Braxil, l p. 261, Note. 

I Henwood, Cornwall Oeol, TVinu., vi. p. 144, PL /.; London, Edinburgh, 
and DnbHn PhiL Mag., 3rd Series, xxt. pp. 384 ; Ante, pp. 188—90, PL III,; 
Proeoedings of ike Bogal Oeologioal Society of Cornwall^ 24th Oet., 1866. 

% For theee obeerratioiis the writer it indebted to the oordial oo-operation of 
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LocaUtl«t. 



Watarimiing ) 

from the i roekvpper tide (Aofi^* 
ing-watt) S. of metal- 
HraroTO deposit . • •• 

metalKferoiw deposit . 



f> 



}» 



rock lower side (foot' 
waU) N. of metal- 
liferous deposit . • • . 



»f 



t» 



i» 



•• 



roek upper side {hang- 
ing-wait) S. of metal- 
li^roos deposit • • •• 



i» 



t* 



»» 



metalliferons deposit . 



Water eoneoted at the bottom of the 
Bagine-shaft 



28-5 

IT 



145- 
160* 
156* 



160 



LoealltlM. 

A 



BoAd. I Cachoeira. 
Periods. 

^ 



-I 



U 



i\ 






'^3 



Temptnlunt* 
A 



es-* 



64*5 



• • 



66- 



67' 



66- 



69*5 



69** 



#• 



72** 



69*16 

72** 

70-8 
72^ 



69*05 71-5 



PABX8H 07 Cabthb' ; Long. 43° 30' W., Lat 19^ 58' SO' S. 

Mine of Gongo Soco.'f Elevation of the surface 
about 3,360 feet above the sea. 



J. N. Gordon, Esq., Resident Superintendent of the mine, and to the kindness 
of John Hookin, Esq., Ohainnan of the Saint John d'el Rey Mining Company. 

*" At the celebrated gold-mine of Morro Velho, in Brasil, situate at a height 
of 8250 feet above the sea, and opened in clay-slate ; the water issuing from the 
roek at 45 fathoms depth, observed in 1843, had a temperature of 69" ; that at 
the bottom of the mine in 1863 and 1864, at 145 and 155 fathoms deep 72**. 
These temperatures were quite independent of the warm rains a little before and 
liter Christmas, which make themselTes felt all the way down the engine- 
shafts." — Smtth (Presidential Address to the Geological Society of London in 
1868), Quarterfy Jowmal of the Oeologieal Society, xzit, p. Ixxxvi., Note. 

t Von Bschwege, PhUo BraeiUsntie, pp. 311—44. Gardner, Travels in Braeilf 
p. 491. Claussen, BuUetine, de VAcad^ie Royale de BruxeUeSt yiii. Ire Partie, 
p. 327. Whitney, MeiaUic Wealth of the United States, p. 111. Phillips (J. A.), 
Miming and UetaOurgy of Gold and Siiver, p. 84. Ante, pp. 248—96, PL IV, 
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Wrought, for the most part, id (Jacotxnga^) iron- 
glance mixed with black, brown, and yellowish earthy 
iron-ore, as well as with friable black manganese 
and both buff-coloured and pearl-white talc ; in some 
places, however, the iron-glance is replaced by quartz. 

From (9,459) observations, made at intervals of 
three hours, it was ascertained, that during 1845, 
1846, and 1 847 the temperature, at the surface, ranged 
from 40*-8 to 91*^7, and averaged about 66**5.t 

Streams issuing from the ground have, at different 
times, been found of the undermentioned temperatures. 





ii 


Ti«ptrat«rM. 


LocilMtM. 


1848. 


1846. 




Oetober. 


Jelf. 


TIm wmt«r iflralng from a low Un 8. of Um Tilley,— 




• 


o 


pMSM through an andonty long-abandoned^ drift,— 








•omo 30 fathoms abovt tht horison of the adii (48 








Ihthom) ypdX in the mine, and evppliee a well 








(whieh ia protected from both direct and reflected 








enmhine) Taried at difbrent timee *• 


• • 


• • 


87S-S8- 


Water iwoittg from the pnmpe at the (4S-An.) 0^ Xnw/| 


M-J 


67- 




M H H tl 4 


• • 


• • 


«7» 




• • 


• • 


871 


H » n Urge etream ont of earthy brown iron-ore 
















fJoivimim \ fnr—M»<<wt » 


41- 


68* 


86*6 


■ ^e^v^^^^WVW^ W^ ■■BlWw^rW* mmw w w mm w 9 99 WW VVVW 


^nv w 



• Ton Bachvcge, Phdo BranUmtii, p. 811. Hocheder, JUpofi o/Hk$ tmptriml 
BrtmUmi Mmmg AMtoeiatipm^ xt. p. 64. Henwood ComwaU O0OL TVonf., ri. 
pp. 227,-94 ; AmU, pp. 214,— 19,— 21,— 8,— 8,— 42,— 4,— 6,— 54,— 8,-8,— 
81,— 6. 



t Henwood, Xondbn, Edmbmyk^ md DmbUn PkH, Uag,^ 8rd Series, zxTin. 
pp. 884—^; xxJL. pp. 861 — i ; xxui. pp. 422—6 ; TahU XXX, 

I This drift Is 48 fathoms deep at Lyon** shaft, but is 
only 84 „ Fesiyt (Bngine) shaft. 

AnU, Ihbh VIII^ Note tf ; PL /F., ^. 1, 2. 
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tneaHlleii 


U 


TeinperatiirM. 

A 




1843. 
October. 


1845. 
July. 


Wattr, a miaU ttrtam from iroii-glanc« and quarts 

(nabiriU) overlying the 
auriferous (Jacotm^) 

fnnnKtion .... 


48* 


e 

67-5 
67-7—68 

• • 

67-7 

• • 

• • 

• • 


o 
67* 


•• 


9 M O'** of „ 

, a largt stream „ „ 

, a moderate stream out of auriferous (Jaeotinffa) 
fprmatioD .•• • 


67' 


M 


• M M •••• 

, a Urge stream from between iron^lanoe and 
quarts {ItabiriU), S., and auriferous 


62* 
n 


«7'8 
66*S 


• t 


, a moderate stream from iron-glance and quarts 
UtmbiriU),l!f 


67*3 









DivrBicT OF Ytlla Riga.— 

PAmuH OF Cattab Altab. Long. 43^ 10' W., Lat 18^ 50* 8. 

Mine of Agoa Qtiente.* Elevation of the surface 
about 3^400 feet above the sea. 

Wrought in Jacotinga\f composed of quartz in 
unequal — but sometimes in considerable — proportions, 
minute crystals of oxydulated and titaniferous iron, 
scales of micaceous iron-ore, flakes of talc, and small 
nests of felspar-clay, imbedded in earthy brown iron- 
ore tinged, at intervals, with earthy black manganese* 

During 1848 — 9 the temperature at the surface 
nmged from 42o- to 84**-8 (Table XXXI.) and 
averaged about GO'^'S.^ 



• Voo Bscliwege, Phtto BroHlUntU, p. 299. De Monlerade, AmuikM 4m 

, IT. p. 136. Caldoleugh, Tr^x^U m South America^ ii. p. 283. 
t Voo Escbwege. Plvtc BnuOmuU, t n. p. 299. iiiile, pp. 224^36. 
I notwithstanding the monthly means at Apoa QtmnU, between October^ 1841, 

5h 
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The undermentioned observations were made at 
times when very different quantities of rain-water * — 
absorbed at the sur&ce — found their way into the 
mine ; and when the works were opened at different 
depths. 





• • 


1844. IM7. 
Max. Not. 


1040L 


LocalUlMik 


Jan. Apr. J«m. 


Water in a brook at Um rai^Me 


o 
• • 


(>l- 


o 
76- 


• 


e 


M out of Om back of th9(kv0l J diMtttiMmd, 


4-6 


• • 


• • 


73. 






f • ft $$ ^ '••* fr*™ •• • 


H 


* • 


• • 


76- 






n tf w • M tt • 


» 


• • 


• • 


74- 








«• 


• • 


70-2 








M ff null ftroaa out of (ItahiriU) roek 8. tide 
(wall) of auriferous (JoeoimgaJ 
formation ■•>>■•■■••..•••••■ 


7- 
8- 


93* 
72- 










M out of ancicnt-A long-abandoned-works (a) 




M , large streams Jetting out of auriferous 
(Jaeotmga) formation, and (ItahirUej 
rock on both (walUj sides of it 


10- 


915 










M t small stream out of auriferous fJaeoUn^j 
denoait ia\ • 


12- 






80*7 






n 1 1*^1^ ttream, bottom of an Bngine-akaft . 


16- 


• • 


88- 








» t »f w * second „ 


If 


• • 


96-6 








1 

H t •• H •• »• • 


18- 


• • 


« • 


91- 






„ , „ out of auriferous (^/otforiii^^ 

formation at the bottom of 
an £ngine*shaft 


24- 


• • 


• • 


85- 







and July, 1849 (Talk XXXI.), differed somewhat from those at Ocm^ Soeo 
during 1846 — 7 (TabU XXX. J; the general aterage, for corresponding periods* 
coincided within O"" 8. 

^ The rain which fell at Apoa QmmU during the same period was 

1848, October ..•• 3*28 inches. 1849« March .... 16 86 inchea. 

N , Norember •• 12-08 „ . „ , April .... 7*98 „ . 

„ , Decemb er .. 24'80 ,, . «, .May 8*14 ^ 

1849| January •••• 16*10 „ . „ , June 0-88 „ 

M , February.*.. 1986 „ . „ t J«l7 — m • 

Total 108*98 inches, 



Subterranean Temperature. 



731 



LoeaUtlM. 



W»ter, Urge stream out of auriferous (Jacotinga) 

formation, both £. and W. 

„ , small stream out of auriferous (Jacoiinga) 

formation 



ft*" 



t» t 



•» f 



>t 



»» 



M 



within one foot of 
that last mentioned. 



out otCItabiriteJ rock S. side 
(waU) of auriferous (Jaco- 
iinga J formation 



, large stream out of auriferous (Jacotmga) 

formation 



i> t 



t* » 



99 



M 



„ , withtn nine feet 
of that last mentioned . • • • 

bubbling up out of auriferous 
(Jaeotinga) formation • • • • 



which filled the mine*^ ^a stoppage of the 
to within 4*5 fms. of I ) pumps ; at one 
the surCaoe^ duringj \^ spot 



26- 



28- 



t» 



»t 



»t 



11 



29* 



M 



ft 



M 



ft 



•t 



•• „ at a second spot 

„ a second,, (c) „ 

H one shaft (6) ,, 

„ „ a second,, (c) „ 

drawn by pumps'^ 

to the adit (U V at one shaft (e) ,, 
fathoms deep) j 



M 



tl 



M 



>l 



» 



„ another „ (6) „ 



»» 



15- 
fi 

9- 

f» 
10' 

ft 
18- 

24- 
29* 



I 



1844. 
May. 



• • 



84- 
87- 



1847. 
Not. 



1849. 



Jan. 



82-8 
83-3 



81-9 
84- 



Apr. 



o 
90-6 



Jane. 



92-6 



91' 
83-5 



91-5 






77.8 
78-3 

89-3 

B8- 

92* 



• Fish throTe in this water. Ante, p. 355. 

The power of fishes to bear extremes of temperature is well known. 

Tabxbll, HiMtary ofBritiih Fi$h$t, i. pp. 816—19. CovoH, Fithee of 
the British lilandt, it. p. 33. 
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Pasuh of IxvtciosADL ; adjoining Cattab Altab. 

Mine of Fraga^ or Ouro Fino. Elevation of the 
surface about 3,300 feet above the sea. 

Wrought in that part of the talcose-slate series 
which overlies the {Jacotinga) manganesic iron-glance 
formation. 

As Fraga is so near Agoa Quente and Gongo Soco^ 
\ij probably, differs little in climate, from them ; but, 
inasmuch as it is less enclosed than they are by moun- 
tains and woods, its mean temperature may, perhaps, 
be somewhat cooler than theirs; on this, however, 
reliable observations have never been recorded. 

The undermentioned temperatures have been ob- 
served : — 

A burge ttrtam m it iiinti from the anriferoni talc-alata into a I ^mm. 

{t^i-levt) drift opened from the rale J ^ 

„ dnwn b7 pnmpa to the aurflMt from a depth of 21 frne. • • 7if'5 

THE UNITED STATES. 

Statb of yiRonriAf—CouiiTT or Bucuhoxax. 
Long. 78» 30' W., Ut 37* 36' N. 

The Gamett and Mo$eley'\ mines have been wrought 
in chloritic, micaceous, and talcose slates, on a broad 
conformable bed of quartzose, felspathic, calcareous, 
and slaty matter, mixed with considerable quantities 
of earthy brown iron-ore near the surface, and of 
iron-pyrites at greater depths, as well as with smaller 
proportions of gold. 

* Von Eachwege, Plmio BratiUmtaU, t ▼. AnU^ pp. 301,-23. 

fRogera, Omhgioal JUeotrnpimmei of Vir^imia, p. 63. Aaated, Sc$m§rp 
SeiMCtf, and Artf pp. 238—90. AnU, pp. 370— $4. 
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The line of 55* mean annual temperature passes 
witbiD a short distance of this district, if not directly 
throogh It* 

A small stream pumped to the surface from a depth 
of 15*5 fathoms maintained, during September, 1852^ 
a temperature of 56\8t 

Statb op If iCBiOAir^ — CovHTT or Ontonaooit (Long. 89* 30' W., 

uuie^sar N.). 

The rains which immediately precede the first snows 
freeze almost as soon as they soak into the ground 
whilst the floods of autumn, which had been already 
absorbed, are — under influence of cold air, descending 
from the surface and circulating through the mines, 

• Keith Johnston, Aiku of Physical Pkmum^na, PL X VIII. 

t On the 4th of Septemher, 1852, the temperature at the torfaoe aboat 6 p.m. 
wae 7«**.2. 

X The foHowing teroperatoret were obeerved in the Keweenaw district from 
(two hnndrcd to four hundred feet aboTe Lake Saperior) eight hundred to a 
thowsand feet above the sea ; in mines wrought, in the trap formation, on UxU$ 
eoB i posed of ealeareous-spar, prehnite, quarts, epidote, chlorite, and trappean 
aatur. In most paru of the district ^ome or others of these ingredienu are 
mere or less mixed with native copper, and this is frequently encruited with 
virgin-silrer (Batfixld, Quarttrly Joitr, ofthM Geol. Soe, i. p. 451. BAVBEMaic, 
Ibid, xxn. pp. 448-63. Jacksok, Geoiogical and Mintralogical ReporU^ Passim. 
FotTVK k WHmcBT, G§otopeal lUport, pp. 68—186. Anie^ pp.411— 63, Tables 
Xll.-^Xir.). 

hxLaela Belis ^ 

the temperature of the air at the surface was 71' 

„ M in the upper i!fre/ •• „ 47* 

•t water „ .. „ 44* 

„ air at 23-3 fms. deep .. „ 61* 

»• water ., „ .. „ 44* 

„ air wv „ •• ,« •••••••••••••••• 48* 

»« waur „ „ .• , 46- 

At Ccppsr FalU^ 

the temperature of the air at the surface .. was 42* 

„ water at 3-3 fms. deep . . „ 44*6 

•• air „ 20* „ .. , 49- 

„ wmter,, „ „ .. „ 44*6 
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during winter • — often frozen as they issue^ at con- 
siderable depths, from the rocks and lodes through 
which 'they had percolated. Thus, the streams which 
had entered at Toltec mine,t at 16*6 and at 23'3 
fathoms, and the Douglas Houghton ( Henwood) % 
mines at 36 fathoms from the surface, during the 
autumn of 1855 and become frozen during the succeed- 
ing winter, were yet unthawed in the following July. 

THE CHANNEL ISLANDS. 
Sabk. 

The metalliferous rocks of Sark consist, in great 
measure, of felspar and hornblende,^ associated with 



At the North American mine — ^ 

the temperature of the air at the surface was 69* 

„ a spring of water 16' fms. deep . • ,, 43* 

,y water 20*5,, „ .. „ 45* 

»• n •••••••• 2d* ,, „ •• „ •••••••••••• 44* 

At The Cliff mine— 

the temperature at the surface .... was 46* 

„ 10* fms. deep . . ., 44* 

»» *>"' »» It •• »f •....•..•••• .•••••... 44* 

39-3,. „ .. „ 45* 

At (Fort Wilkins) Copper Harhour the temperature, between June, 1844, and 

May, 1846, ranged from 16®*36 to 72<*03 and averaged 41'*-46. 

Jackson, Geological and Mineralogical Heportj pp.443, — 68, — 9, — 62, — 661. 
FoATER & Whitket, Geological Report, p. 43. 

* During winter the pumps are occasionally covered with some non-conducting 
substance ; lest,— during stoppages of the machinery for needful repair, — the 
influence of cold air from the surface should cause the water in them to freece. 

Daniel, Mining Journal, xxxvi. p. 390. Ante, pp. 466,-78. 

t Whitney, MetaUic Wealth of the United States, pp. 290—1, Fig, 23. Ante, 
p. 463. 

X Jackson, Geological and Mineralogical Report, pp. 702, — 42—3. Foster & 
Whitney, Geological Report, pp. 142,-60. Whitney, Metallic Wealth of the 
United SlaUi, pp. 289—90. Fig. 27. Ante, pp. 466—79 ; TabU X V. Fig. 28. 

jMac Culloch, GeoL Trans., I. p. 16. Prince, Cornwall Ged. 7ran«., Ti. p. 
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smaller proportioDS of several other substances. The 
lodes which traverse them contain great quantities of 
the same ingredients; mixed, largely, with quartz 
and calcareous-spar, and, less plentifully^ with earthy 
brown iron-ore, iron-pyrites, and yellow copper-ore. 
At the S.S.W, extremity of the island, however, the 
Sark^S'Hope lode afforded also argentiferous and 
antimoniated galena, the super-sulphuret, sulphate, 
solphato-tricarbonate, and carbonate of lead, together 
with the chloride of silver, earthy black silver-ore, as 
well as vitreous, red, and native silver,* where it was 
wrought beneath the sea. 

The temperature of Sark is probably much the 
same as that of Guernsey, which ranges from 24**5 
to 83*,t and averages 5r-64 

The undermentioned temperatures were observed 
at different depths in various parts of the island : — 



wmdmmnui 


Depth. 


Ttmp. 


WtU of frtth water (1841, Jannary 26th^) 


Surface. . 




4V| 




Port h Stes. 


D«ptb 

btlowtbe 

rarfaee. 

fknt. 


Relatloo 
tothaMa- 

kral. 

Ana. 




■ttan ■tmm of frtah water, out of tht rock 

L«l« ,. „ , „ UxU 


42- 
64- 


16- A 
4- A 


66' 
687 



f 101. AB8t«d, Ckafmsll$lamd$, pp. 263-6. AnU, pp. 620^2, Table XVII^ 

• Prince, CtfrnwOl OeoL Tnmt^ rv p. 102. AnU, p. 6Z6, Table X VIL 

i Aaated, Ckamnel T$kmd$, p. 140. 

:/W,p. 134. 

I From 1843 to 1858 the tempcratare at Gaenitey doHog the month of January 
W raaf«a from 24^*6 to 6i^6, and averaged 43" 6.— Akstbd, Channel filande, 

r^ ui-7. 

I ** Some jtMxt ago« a lerel connected with mining opcrationa then going on, 

5i 
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LePot. 

Moderate ttream of fresh water, out of the rock. • 
99 »» » »» tOad •• 

Sark*8 Hope BCine. 
Small stream of fresh water, out of rock and lode^. 

Moderate „ brackish,,, „ rock 

I*arge „ „ „| „ ^i •••••••• 

Small - >i >•> » M6 

i, „ « „ rocit w • • • • • 



M 



»• 



>i 



Depth 

below the 

•nrlkoeb 

ftnf. 


Bdatkm 

to the 

wa-leTtL 

tat. 


Temp. 


47- 


12- A» 


o 
54* 


66' 


4-B» 


66- 


24- 


4A 


56*5 


44* 


20* B 


66-2 


64- 


80* B 


67-2 


i» 


>• 


67-2 


64- 


40* A 


68- 


>» 


»i 


66- 









Water, brackish, pumped to the adU (4 fms. above 
the sea) •••••» •• sfrom 



HXBX. 

The Herm mines were wrought, to a depth of thirty 
fathoms, in rocks composed mostly of white, pinkish, 
buff-coloured, and greenish felspar, mixed with much 
hornblende, and sometimes with quartz and mica.t 



and opening out on the Port du Moulin, on the side of the island towards 
Guernsey, was found to remore the water from a well in D*Izoart Bay, on the 
other side of the island.*'— Anstxd, ChanMl Islands, p. 472. 



* A denotes distance above the sea-lerel. 
B .. below 



f* 



t *' A beautiful white and black granite rock forms the hard back bone [of 
Herm] ; and may be recognised at interrals, around the coast. ♦ ♦ • This 
granite is intersected by many wide veins, extremely variable in their nature , 
but generally either soft or readily decaying. • ♦ ♦ There is one at the 
back of the island of very large sise, running across more than one projecting 
headland, nearly in a south-westerly direction, consisting entirely of black 
micaceous rock. • • • There are other veins of soft clay, and some of de- 
composing greenstone. • • 4^ Traces of copper are said to have been found 
in veins in the granite of Herm ; and mining operations were at one time cona- 
menced. The chief mineral product of the island is, however, its granite ; [but] 
it is hardly equal to the best black Guernsey granite for paving and curbstones.'* 

AN8TBD, Chanml Islands, pp. 63,-6, 263. 
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Two hdes respectively — 

Kr—ld"* N. of E.— 8. of W., • dip N., and moMure 5—30 feet in width; 
„ 24« W, of N.— B. of a, • „ B., „ 2—4 „ „ . 

Both these, — and the numerous (branches) veins 
which separate from, and re-unite with, them, in 
various parts of their range, — also contain great 
quantities of felspar, hornblende, and quartz; iron- 
pyrites abounds, and small (bunches) masses of yellow 
copper-ore occur at intervals. 

As Herm and Guernsey are but six miles apart, they 
can scarcely differ much in climate, f 

The undermentioned observations were made in 
February, 1841 ; viz. — 



WeUof frethwaterj ....r 

Small ttretm of freih water out of 2m28 • 

Large •» »> rock at some 

distance • • • . 

8nuin „ „ lode 

Minntft f> » jetting out of 2m28 with- 

in a short distance* • 



Dn>th 

below the 

■oifMe. 

tWM, 


Bdatioii 

to the 

Ma-le?el. 

ftna. 


Tsmp. 


Surface. 


10- A 


o 
48-7 


8- 


2B 


49*5 


» 


» 


63- 


12- 


8B 


55*2 


»i 


u 


56- 



IRBLANI). 



ooumnr op wioklow. 



The mines of Connorree, Cranebane, Tigrany, 
Ballygahanj and Ballymurtagh have afforded enor- 



•In 1838 the Magnetic declination was about 24** W. Boss, PkU Tram,, 
cxxzix. p. 208. Sabikb, Undt PI XIV, Ante, p. 531, Note «. 

t Ansted, Channel Islands, pp. 134,-7. Ante, p. 735. Note §. 
X'* Herm has good fresh water in natural springs, and in two places there is 
running water."— Ahstbd, Channel lalande, p. 68. 
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mous quantities of iron-pyrites mixed with slaty- 
matter, quartz, and various ores of copper,* from 
several beds of different widths which conformably 
interlie schistose rocks, presumed to be portions of the 
Silurian system. 

At 3*1 1 fms. aboTe ) ( Dublin the annual mean temperature from \ 

the sea at ) ^ 1840 } to 1851 § I ^^^ 500.3 

& >i ^'6 1 „ Courtown „ in 1851 § j 

As Ovoca lies between Dublin and Courtown, it 
probably differs but little from them in climate. 



LocalltiM 


Depth 

below the 

surface. 

fms. 


Relations 
to the 


Temp. 


1840. 




sea^level. 
fms. 


May. 


Not. 


Connorree Mine. 
Water, a well 


Surface . . 
64- 

•f 
•> 


100* A 
75- A 

ti 


e 

• • 

• • 

• • 

• • 



45* 


„ a moderate stream out of clay-slate . 

„ II the Sulphur- 

course.. 

„ pumped to the surface ..••.. from 

Cmnebans Mine 


49*5 

50- 
49- 


Water flowing from a hole bored in the 


72- 
92- 


2B 
22- B 


64-5 
65-6 




1, pumped to the adit (16 fms. above 
the sea •••.. from 





CouicTT OP Watbbtord. 

The mine of Knockmahon has been wrought, both 



• Henrj, Phil Trans., xltii. pp. 600—3. Journal des Mines, No. xvi. pp. 
80->5. Wearer, GeoL Trans.^ v. pp. 173—8, 213—30. Haughton, Journal 0/ 
the Geol Soc. of Dublin, Y. pp. 280—2. Smyth , Records of the School of Mmes, 
I. pp. 370—97, Mahon, The Mines of Wicklow, pp. 35—75. Ante, pp. 540— 
69, TabU XVIIL 

t Lloyd, TVofM. Royal Irish Academy , xxii. p. 416. 
t Ibid, p. 424. 
^ Ibid, p. 422. 
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inland and beneath the sea, in greyish-green, greenish- 
Uack, and mottled fossiliferous slates, interlaid by 
massive rocks of felspar, quartz, and chlorite, as well 
18 by thin beds of ferruginous conglomerate.* The 
iodes — which have been very productive-^-consist, in 
great measure, of quartz, slaty matter, calcareous-spar, 
and chlorite, associated with earthy-brown iron-ore, 
iron-pyrites, earthy black copper-ore, vitreous copper, 
malachite, and copper-pyrites.f The cross-veins, which 
intersect both the rocks and lodes, are composed, mostly, 
of slaty-clay, and disintegrated felspar ; but, at inter- 
vals, they contain spheroidal masses of quartz.;}: 

At Dmuaort, tome 12 mQet £. of Kmoekmahom, the mean temperature ^ 

of the year 1851 was. • 51*6;} 

t ^ Watcrford, „ 16 ,» N.E. „ , the mean temperature 

from 1860 to 1868 wai 50'3.| 

*Wt«v«r, OeeL TVam., t. p. 248. Dn Nojer, Explanation to aeeompany 
Sl^tlt7tl6^l7S,n9o/theOMloffieal8wrveyo/Ir$land,p.57. BmHj, Ibid, 

^l4. 

t Here, Ibid, p. 81. Dn Noyer, Ibid, pp. 81—2. Ante, pp. 594—8, TdbU 

: AmU, pp. 598—9, TabU XIX. 

\ Uoyd, TVsiM. Aoyo/ Irish Aeadmny, xzti. pp. 416,-24. 

I Obeerrallonfl made at Nevtown, Waterford ;— 

T«an. lUztmam. Mlnimaiiu Mmb. 



M) 78**« 


14'' .... 


50®* 


1 82' 


25- .•.. 




2 76* 


20* .... 


50*6 




28* .... 


50-3 


4 81* 


I9« .,,, 


48'9 


5 86* 


20* .... 


, 48-6 


6 85- 


20* .... 


49«2 


7 .,,. 79- 


16' .... 


50-4 


8 86- 


28- .... 


523 



Bxtremef 86* 14' 

— — 50-8 

B. J. Qabu, Sm^ of Newtown, Waterlord, MSS. 
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The aadermentioaed observations were made at 
Knockmahan ;• — 



Water, a w«U (2{Hh April, 1840) 

,, latvlng from tht day-tlate and the lode •• 

„ aecumnlatiog from MTeral small atreami 
ontofthoMi ...• •• 

,, irampod to th« adit (8 ftos. abort tht tea) 

from** 



Depik 
btJowtba 

tet. 


UglnHong 
totte 


Tm^. 


1*6 


8. A 


o 
48- 


16- 


8. A 


487 


112- 


08- B 


67*6 


If 


t> 


60-5 



OoiniTT OF Comx. 

The Bearhaven mines are opened in rocks, of the 



* ^ Tbtnnomtten were plaotd, in Angutt 1848, in tht dttpett part of Knoek- 
mahon Copper Mine; « • « one being annk three feet into the roek, and 
another into the lode at a depth of [129 fathome] from the anrfaoe. A theimo- 
meter « « « waa hong in the gallery or level where thett wtrt plaoed. • • • 

** Thete minta art in lat. 62^ 8' N. and the mean annual temperatort at tht 
tnrfact ealeolated by the naoal formula would, therefore, be 60*''026* 

** The general average of the thermometers at the depth of [129 fkthoma^ 

and tht msiima and minima, were as follows : — 

• o o 

In air •.•••••..• Avtrage, 57*176 .. Maximum, 68*5 .. Minimum, 66*S6 

„ rock or country . „ 57*369 .. „ 58*5 •• . „ 56*35 

„ lode M 67*915 •• „ 58-5 .. „ 66*26 

** Taking the temperature of the rook thus determined as the general areragt 

it shows an increase of 7*^848 for a depth of [129 fathoms], or deducting [16*4 

fathoms] for the line of no Tariation, we have 1^ for [15*8 fathoms]. It waa 

found necessary to fix the instruments not far firom being perpendicularly under 

the sea, the shaft being nearly on the edge of the cliii^ which Is here [11*6 to 

12*5 fathoms] high. If therefore we should « « « consider the sea level aa 

the surface, we shall have a depth of [116*6 fathoms] oorresponding to [7^*843 

Of P»15'8 fathoms]. 

** It seems to be f^y established • « t that thtrt was a gradual though a 
alight diminution of temperature as tht observations proottded. Thus tht 
temperatures were 

^"*^^^^^^J^^j,. in air 57*618.. in tht rook 57*718.. in tht fc* 68*000 

••^^^■SrASilll-- •• ^•««7.. „ 57044.. „ 57*676 

Oldhaji, Bmori of Ot Britiik AmeMum {Jw 1844), n. pp. 221—2 

(Abricigfd). 
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Otrboniferoas slate series,* composed of siliceous mat- 
ter mixed with chlorite, talc, or some similar mineral ; 
at intervals, however, they contain small quantities of 
the carbonate of lime; whilst all parts of them are 
intersected by minute veins of quartz. Near rich 
portions of the lodes they are usually lilac> pale-buff, 
or dove-coloured, and of thick-lamellar structure ; but 
elsewhere they are blue and fissile. The lodes consist 
mostly of quartz, but contain also chloritic or talcose 
matter, beside smaller proportions of the carbonates 
of lime and of iron ; moreover, they include angular 
(hones) masses of slate without number. Iron-pyrites, 
vitreous copper, and malachite occur now and then, 
but copper-pyrites is the prevailing ore.f A cross-vein 
—composed of slaty-clay in other parts of its range — 
becomes highly quartzose as it intersects the Main 
(Mountain) lode^^ 

At OMtlttowBMDd, tame 40 mOtt BAE., tht mean temperature of the ) e|. ^ .x 

year 1861 was) *^ 



„ M „ N.N.W., „ „ „ 62-3.J 

The mean annual temperature at the Bearhaven 
mines, therefore, is probably much the same. 

The temperatures observed at different depths have 
becDt— 



* JekM ft Kinahaa, Ejcptmatim to ac eomp mf SheiU 197 tmd 198 ^ M0 
rnkfie^ Sbrwr </ Inlamd, pp. 13, 20. AnU, p. 602, TabU XX 

tSsTth, Bwflmtrtiomt io mecompan^ SkttU 197 mmI 198 ^M« Oeological 
vwyof /r»lafMl,pp.30-3. ilii<«, pp. 603— 8, ToA^ XX 

; il«««, p. 608, ToUf XX 

f Ueyd, IVMf. Bajfol Irish Acadmft xxn. pp. 416,->33. 
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Water oozing out of a rock N. of Main Lode . • • . 

Main lode 



i> 



ft 



„ pumped to the adii (20 fms. above ) . ^^ 

the sea)}" 



Depths 

below the 

•arface. 

ftns. 



128- 
140- 



9* 



BeUtlon 

to the 

•ea*-leTeI. 

ftni. 



60* B 
72- B 



»» I 



Temp. 



58-5 
616 



66- 



County of Kbrbt. 

The Ardtully mines were worked in, and between, 
reddish-purple, greenish-grey, yellowish-green, lead* 
coloured, or mottled, slates ;f and greyish Carbon- 
iferous limestone in which crinoidal remains are not 
uncommon*:]: Small beds of slaty-clay, quartz, and 
earthy brown iron-ore, slightly sprinkled with iron- 
pyrites and yellow copper-ore, occur in the slate ;^ 
whilst irregular bands of calcareons-spar — here and 
there charged with grey and purple copper, slightly 
mixed with copper-pyrites, and enclosing, at intervals, 
small bodies of peculiar (? organic) character — merge, 
after short courses, in the limestone. || The principal 



* Kinahan, Explanaiione to accompany SheeU 197 and 19S of the Geological 
Survey of Ireland, p. 20, Fig, 3. 

t Jukes, Du Noyer, & Willson, Explanations to accompany Sheet 184 of the 
Geological Survey of Ireland^ pp. 20 — 4. Haughton, Journal of the Geological 
Society of Dublin, Ti. p. 210. Ante, pp. 613—15. 

I Haugbton, Journal of the Geol, Society of Dublin, ti. p. 208. Jukes, Du 
Moyer, &. Willton, Exphnatiom to accompany Sheet 184 of the Geol, Survey of 
Ireland, pp. 20—4. Ante, p. 613. 

i AntCt pp. 612,-16. 

R Haugbton, Journal of the Geol. Soc, of Dublin, vi. p, 213. Bu Noyer & 
Willton, Explanations to accompany Sheet ISi of the Geol, Survey of Ireland, 
p. 37. Ante, pp. 518—19. 
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metallifisroas deposit, however, intersectp the slate in 
ooe part of its range, but separates the slate from the 
limestone in another. Where both sides (walls) are of 
slate diallow portions of the matrix consist of slaty 
clay mingled with earthy brown iron-ore, enclosing 
Dodoles of hematite, and angular masses of slate often 
eocmated with copper-pyrites, together with grains of 
parple, grey, and native copper; at greater depths 
siliceoas slate — the principle ingredient — is frequently 
veined with quartz and speckled with copper-pyrites ; 
moreover, where opposite sides of the deposit are 
bounded by rocks of diffisrent kinds, that portion of it 
which adjoins the slate — although rather richer — 
maintains, in other respects, its normal character ; at 
its contact with the limestone, on the contrary, it 
comprehends ill-defined beds of grey limestone and 
calcareous spar which embed considerable quantities 
of grey and purple copper, with smaller proportions of 
copper-pyrites.* 

Kenmare is about tliirtj miles N.N.W. of GasUetownsend, and 
aboat tweoty-eigbt „ E. by S, of Caliirciyeen ; 

but, inasmuch as it is less open to the ocean and more 
endoaed by mountains than they are, any difference 
between its mean temperature and theirs,t may, per- 
haps, be rather in defect than excess. 
Whilst the ArdtuUy mines were deepened, observa- 

• H aat^' to "* Jo^nml of ik$ Gtol, 8oe. of Ihtbim, n. pp. 218—13. Do Nojrcr, 
t WiUaoa, SaphmaHom» to m e cfm^pt m ^ SJUH IB4 qf tM$ 0$ohgieai Smttp ^ 
tnlmd, p. S7. Amt$, pp. 01S— 19, TabU XXL 

t LfeH 2V«M. a^pmi Iriak Amdmf^xxXL pp. 41^—23. Amit, p. 741. 

5k 
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tions were made, at various times, in different parts of 
them, with the undermentioned results. 



North, Bn^me, or ArdtnU^, bde, 
Watar, ft anftll stream oosing out of slate in the M. 

„ » a large Stream out of slate («) 

ft . »f » 9odeW 

ft , tramped to the svfiMe**.. in 1840 from. • 

tf » tt ft •••• n »S41 If •• 



i>n>th 

iMloirtht 
•nrteotu 

flBM. 


twmpm 

1840. 
Oetob«. 


'bIiinu 

leiu 


17- 


60^ 


o 


ft 


51*25 




20* 


• • 


58* 


22- 


51*25 




27- 


•• 


55* 


22- 


51- 




27- 


• • 


53- 



BNOLAND. 

COftjrWALL. 

Tkb OAmaooH DitrmioT, — 

which rises from about 600 to 1,200* feet above the 
sea, — comprehends rocks of granite,! slate,;}; elvan^^ 



*Mae Lanehlan, (De la Beche's), B^tort m the (hdhgy ^ Cormoattf Dssoa, 
amd Wittt Somemtf pp. 14, 18. AnU, p. 698. 

t Boase» ComwaO Gm)L TVems., nr. pp. 170, 209—10. De la Beehe» Btpart 
m th$ QmAog^ of Cornwall, Ae^ pp. 157 ,--9. Whitley, Beports qf tio Roffui 
Imatvikm of Cornwall, xxxn. p. 81. Thomas (Charles), Remarks on CAs Geo&yy 
<^ Cornwall and Dooon, p. 15. Webb & Oeacb, Hutorfand Progrom ^Wmimg 
m Hw Caradon and Litkeard Digtrict, p. 67. HoU, QaarUrfy Jornnalof Uw 
Goal Soeuly, xxir. p. 440. WuUm Dailg Mtrewy, No. 2,468 (28th Majr, 
1868)»p. 2. ilJili, pp. 656— 60,— 62— 66. 

I Bogers, Cornwall OtoL TWms. n. pp. 218—20. Boase, Ibid, it. p. 208. 
De la Beehe, Btport on Uw Qoology <^ Cornwall, &e,, p. 79. Giles, Cornwall 
0§oL TVems, Tn. pp. 155—6,-8. Webb ft Oeach, History and ProgrmM of 
Mmkng m Oe Coradon and LUkeard Dislriel, p. 67. Holl, QmrUrif Jomnal 
of the OooL Soddy, zxir. p. 444. AnU, pp. 656—60,-67—70. 

f Boase, Comwatt OooL Tran$^ nr. pp. 209—10. De la Beehe, B^jtort on Vw 
Ooohfjf^ Cornwall, fte., pp. 169,— 88y»85. Gilet, Corwwall OooL Trotw^ ra. 
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and greenstone.^ The hdeB wrought at South Cara- 
hkj West Caradan^ and Gonamena^ on the S., traverse 
granite and elvan, abound in fluor, and yield only 
copper and copper-ore ;t whilst those opened at 
Marhe Valley and the Phoenix mines, towards the 
N., intersect slate, granite, and elvan^ contain no fluor, 
but afford the ores of both copper and tin,J Cross- 
veins occur in several parts of the district ; ^ but neither 
of them has been traced throughout its entire bread tli. 

The mean temperature of Plymouth, some sixteen 
nnles S.E., deduced from 43,824 horary observations, 
Bttde at about 60 feet above the sea, during five years, 
ta8 52"-081.|| 

At different depths, in various parts of the Garadon 
district, the undermentioned temperatures were ob- 
aenred: — 



Loealitiei. 



Cheesewring Hotel. 

Vatcr, in a deep well, fall to within 4 fms. 
flf the rarfkce (26th July, 1867) 



Bockt. 



Qranite 



Depth 

beloir the 

surface. 

fmi. 



Belfttion 
to the 
-leTel. 



180* A 



Temp« 



60*9 



n- 158, 201. Webb & Oeach, History and Progress of Mining, &c., pp. 33,-6. 
B«fl, Quarterly Journal of the GtoU Society, xxiv. pp. 416,— 41,— 45. Ante, 
».e60.— L 

* Rogers, ComwaU Oeol, Trans., it. pp. 218—21. Boase, lUd, iv. pp. 207—9. 
^ k Beehe, Beport on the Geology of ComwaU, &c., p. 79. Giles, Comtoall 
G^ Trans., Tn. pp. 156|— 8. HolU Quarterly Journal qf the Geol. Society^ 
ttiT. pp. 421, — 23,-44. Ante^ pp. 665,-71. 

t Webb & Oeach, History and Progress of Mining in the Caradon and Lis- 
imrd District, pp. 31,-6, 61—3. Ante, pp. 678-80, Tables XXIII., XXIV. 

I Webb ft Oeach, History and Progress of Mining in the Caradon andLisheard 
i)irtric<, pp. 24— 31. ulit^e, pp. 676— 80. Tables XXV.— XXVI. 

S Whitley, Oeological Map of the Caradon Mining District. Webb St Oeach, 
^u^ and Progress of Mining in the Caradon and Liskeard District, pp. 26. 
Jlr-4,— 6,62. iln<e, pp. 681— 6 ; Tables XXIII.--' IV.,^VI. 

iHsnis, B^iorts of the British Association, txi. pp. 24—6, PI. X. 

\ Approximate. 
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Mow tbe 

fiaai. 


to the 

•M-kTtL 
flBM. 


-. 


GofkMiMna. 










^attr in the Adit, ft Tery Iftrge ttream out 
of the (CoMUry) rock and lode; Uken for 
hooMhold QM in tbe neighbourhood, fts 
it floirs out ftt the rarfftee •••••••••••• 


Granite. 


20* 


180- A 


e 
61-4 






Wfttcr, a Ttry large ttream out of the HUU 

Cro$$»eour$e,. 

„ f pumped to the adit f 14 fins, below 

the ■nrfaee) . • . . from. • 


OraniU . 
ff 


44* 

128* 


96- A 
12- A 


61-4 
61*5 


Th4 Phanix Min$$, 










Water, ooiing out of the (ComUry) roek 
and lode at the bottom of the mine. 


Granite. 


146- 


14- A 


67- 


„ , pumped to the adU (26 fbu. below 
theaurfaoe) • from.. 


ff 


ff 


ff 


52*6 


Marke VaUey. 










Water, a small stream out ) ,|r^- ^- 1^„,-% 


Slate .. 


106* 


14- A 


60-6 


19 t N QtUUm 9, ) 


n 


•ff 


ff 


62-6 


Ml ff (••^ ff B.) 


»f 


ff 


ff 


70- 


„ , a large stream out of ilorieUfyW. 


Granite. 


f* 


ff 


68-8 


„ , pumped to the odU (26 ftns. below 
the surfaoe...* •••. firom.. 


• • 


fff 


* 

n 


6M 



Thb Mbmhm w i ut DttTRiori 

rather more than three hundred feet above the sea,^ 
comprehends an extensive area of — more or less cal- 
careous f — clay-slate,;): which contains, at intervak, 



* *< The Menheniot station on the Cornwall Bailwaj is 261*6 feet abo?e the 
sea-leTeL"— J. D. SBnrnuT, Bs^, C.B., Engineer of the Cornwall and West 
Cornwall Bailways, MS. 

t Boase, OonmaU OeoL TVane., nr. p. 212. 

} Henwood, R^arU of fAe fUf^ol Inetitmiion of Comwail, xzxiii. (1861), 
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oiUDenNis small cavities filled with earthy ferruginous 
matter (? of organic origin *) ; in some places the slate 
eadoaes, but in other it is interlaid by rocks of felspar 
and homblende,t occasionally of schistose, though 
Qsoally of massive, structure.;}: The only lode yet 
ffiacovered in the neighbourhood has afforded, and — at 
more than two hundred and fifty fethoms deep — still 
eontinues to afford, great quantities of argentiferous 
galena § and smaller proportions of other, less valuable, 
ores. Barren (flucans) veins of clay || (heave) dis- 
place the lode in several parts of its range. 

Dnring the years 1833 — 1837 the mean temperature 
at Plymouth, some eleven miles S.E., was 52'''08L^ 

Streams derived from various parts of the slate series 
have— at different times — shown the temperatures here- 
after mentioned. 



f^lS. S^d^mkk^QmrUrt^ Jomnal of th$Geol.8oe., Tiu.p^. 6,17, U6. GUm, 
O0OL TVsiMn ni. p. 201. Webb & Oeaeh, Eiitory and Progre$$ €f 
im tMe Candomand LUkmrd Dittriet, p. 88. Salmon, MMnff and SmeU- 
hf Mifttint, n. p. 211. HoU, QuarUrl^ Jom^alo/iMe G§oL Soeut^, xxir. 
p. 421. AmU, pp. 700 — i. 



^700. 

t Bofcrt, ContwaH Gmd, Thmt., n. p. 221. Bomse, Tbid, it. p. 211. Henwood, 
ipBfi ^ ikt Rofot ImHi^um of Cornwall^ xxxiu. p. 39. Gilet, ComwaU 
OmL TrmmM^ rxu p. 201. AnU, pp. 701—2. 

t AwfU, pp. 701—2. 

( H«n«ood, BspofU qf <A« Ruyal InMvtum of ConnoaU, xxxm. p. 40. OHet^ 
€^mmma OtoL TVofU., tix. p. 203. Salmon. Miming and SmeUing Magaxine, 
n. p. 218. Wtbb & Otacb, Hiitcfy amd Progrtu of Mining in the Caradon and 
Jithard Didriet, pp. 20, 36. i4ii<r, pp. 703— 14 ; TabU» XXVIL^VIIL 

I Brawoed RiporU rf tM$ /Zoyo/ Tnttitutum of Cornwall, xxxiit. pp. 40,-2. 
Wtbb k OMcb, Hitiory and Progf9U q/ Mining m tJU Caradon and Liiktard 
Di§trici,p.Z7. 

% Bafrii« lUforU of iMo Brititk A^mnMim^ tii. pp. 24—5, PI X. Ante, 
p. 74«. 
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LitkMrd.t 

Water in a doMd wen at the I .q^, a^4i««v 
London Inn.... J •• IWl, Sept 16th. 

Dean'a (cloeed) weU . . 1867, Jnly 80th. 

Menheniot. 

Water in an open well* midway') 

between the Chnrch and V 1867* July 29th. 
WhmiMaty Aim ....j 

Somih WhMUTreUmn^, 

Water, a email atream ont of Teina ••.•• 

M pmnped to the adii (18 fine, deep) •• from 

Wheat Mary Ami,% 

ft pumped to the torfSMe .. I867» Jnly 29th 

from.* 

Wktai Trdawmy,% 

Water, a moderate atream out of I .aci o ^ o^u 
the&Ni»N j 1861, Sept. 8th. 

H , a email stream •• •• . • 

.# , a large stream ont of the I 

MtS.) 

■• pnmped to the snrfiice •• 1867, July 29th 

from*. 



Depth 
bdowtbe 



0-6 
1- 



Snrfaee. 



63- 
78- 



to Ike 



78* A 
71- A 



66* A 



98* 



280* 



68* 

96* 

105- 

210- 



kbootMa 
toreL 

20- B 



o 
64- 



64-7 



66*5 
66*5 



48* B 



280*B 



18* B 
46* B 
66' B 

160* B 






67-5 



64*6 



60* 
66* 
66* 

66*8 



Tkb L^muuTH AVD Sautt PnnrooK DnniOT 

rises from 150 1| to, perhaps, 200 feet above the sea; 



* Appromimate. 

t ••The centre of the Parade at Liakeard is 426 feetabote the sea." 

Axxma, ffiftory ^ LUhmrd^ p. 464. 

(Within these sistecn years Wheal Mary Atm haa been deepened 182 tea 

{ fi H Wheal TVthwmjf „ 106 „ . 

|««lCoorswater, theheadof the Liakeard and Looe Canal, is 160 feet abore 
the sea."~AujQri ffiftery rf Uikeatd, p. 464. 
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ud 00D8i8t8 of calcareous slates, which sometimes 
cootain organic remains.* The lode at HerocTs-foot 
— the only one yet wrought to advantage — has yielded, 
and sdll yields, an abundance of argentiferous galena, 
and bunches of copper-pyrites, beside smaller quantities 
of sereral other ore&f The lode is (heaved) displaced 
by a cross- (flucan) vein ; which consists mostly of 
icfaistoae matter, but is, at intervals, thinly sprinkled 
with ore. J 

In climate, Herod^s-foot can scarcely differ much 
from Plymouth, Caradon, and Menheniot«§ 

The undermentioned temperatures have been ob- 
served in different parts of the district : — 



Dolot. 

wtQ ftt B«nolM •• 1861, Sept. 18tb 

SftiatKfjiM. 

wtQY 1861, Stpt. 18th 

ftrMm oat of the 



WMV fal OB OpOft 



WMV fal ■& opoft 



Wutr, atergt 



2*8.1 tW1.8^W«>» 



poipod totfaoforlket...* 1887, July 27th 

from** 



Dtpth 
bdoirtlM 

■OffVMt* 

Ikna. 


totte 

•M-I«T«1. 


Tmp. 






o 


Sorfkoe 


88* A 


66*4 


SorfjMt 


26* A 


86*4 


187- 


110- B 


67-6 


160* 


186* B 


61- 



•OOm, Cormpoa O^oL 7Wm«., m. pp. 97^9, 171. Peach, Ibid, p. 104. 
8il|»(uh, Omritrif Jommalof Oe OtoL Soeitt^^ Tnx. pp. 6, 17. HoU, Ihid, 
xzXT.p.4S8. iljiif, p. 700. 

t OOea, CbnuffoO Oeo(. TVww., TIL pp. 801— 8. %tlnmi^ Mmimg tmd SmMmg 
VepMMe, EL pp. 211-17. m^hh 9t Q%kt\k^ Eittory €md Progrmi ^f Minmg m 
iW Cm^m ^ LUUwrd Digtriei, pp. 10^18. ilii<«, pp. 706— 16 ; TaU$ XXIX. 

: JmU, pp. 716—18, TabU XXIX. 

\BMn^atpoH»qftM$BHiiikAs9oeiatitm^rTuyp.2i~^. iljil«, pp. 746,— 7. 

I Apff minute 

% Cvev, Avwy ^OomwaU (1602) f. 180. Kordea, ajpteuU Bniamim Pan, 
^ 86. Sovthey, PotHetd WorkM. p. 666. Blight, AmoimU Ofmtm amd oihtr 
^mUfwmm im lie S^M ^ OommM^ pp. 90—2. 
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At EardisUm^ some five miles S*E. of Oswestry, the 
New Red Sandstone and a band» varying in width 
from a few inches to perhaps five feet, by which it is 
intersected, both consist, in great measure, of granular 
quartz ; but, whikt the former is tinged, more or less 
deeply, by various proportions of ferruginous matter, 
the latter contains, at intervals, great quantities of 
earthy brown iron-ore, sometimes largely mixed with 
the green carbonate of copper, and occasionally thinly 
sprinkled with grey copper-ore.* At a depth of sixteen 
fathoms, however, the iron-ore is replaced by blue clay, 
when all trace of copper-ore suddenly disappears. 

A narrow ferruginous cross-vein intersects the whole 
formation ; but occasions no (heave) displacement 

At Wbittington, about five miles N.N.W.of Eardis- 
tan, the temperature, — between March 1842 and 
February 1843, — ranged from IT to 8r, and aver- 
aged about 49^7.t 

• Umebiatm. aihwkm S^tUm^ pp. Z9, 29S. Amis, pp. 6l&—l^ 

fAt Whittiagton, within Are miUt of EmrdUUm^ Um tztrtOM and 
teapcrttnrw from lUreh 1842 to Febrvtry 184$, 



9 AJf . 

I Mia. I Av. 



• • • 



1842. Mmreh 
April 
Mmy . 

Jont 
July .... 
Aug. .. 
oopt> 
Oct. • » •• 
Mov. 

1843. Jan. 
Fob* . • • • 



60*3 

65- 

60-6 

69-3 

89- 

70-6 

68- 



o o 
35-7 44- 
37- ;46-8 
45- ;54-2 
W- 62- 
«4-2 61-4 
M-2 64-4 



60- 
32- 



48*5 84' 
M-2,31' 
52- I 22-6 



42*3 19- 



|67'3 
45-7 
40-7 
44-3 
38-5 
34-4 



.... 70-6|19- 



149-4 



8 p Jt. 



o o > o 
65- 40 7 4 81 

66*3 43* 63*8 
68* I 62* 69-8 
79-2, 69*7 68* 
74* I 563 661 
80*6 5«'6 66*4 
70-2 61-7 61*4 
67*6 40* ,49*7 
60*6 38* 143*4 
66-2 37*6 47-8 
63* ; 32-2 4 1*8 
47-6 28* ,36*8 



9 P.M. 

Mia. I At. 



80*6.28* .. 
.. I .• !63*6 



o 

49 
64 
64 
64- 
61- 
63' 
63- 
49' 
47-3 
66*3 
61- 
46*6 



o 
36* 

36* 



o 
41* 
42*3 



64* 
• * f 



39*3.48*2 
47* 55*9 
49* '54*9 
46* .58*6 
42*666*6 
32*241*8 
30* 37*8 
31*544 '9 
27* 38-8 



Mm. MIb. . At. 



18* 



33*7 



.. 



18- 

.. 146*2 



o 
61* 

67* 
69* 
81* 
76- 
81- 
74- 



o 
28* 

24* 

33* 

34* 

41- 

42- 

34- 



69- .24- 
62- 128* 
69- 27- 
66* 16* 
61- 11* 



81- 11- 



43*1 

44-2 

62*1 

69*8 

69*1 

62*3 

66*4 

44*6 

41* 

46*2 

39-1 

84-4 



48-36 



49*7 



Tn RB?BmBin> C. A. A. Lloto, M8. 
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At Eardiston on the 17th— 18th of November, 
1842— 
witer at the surface was frozen ; 

from the netalUferoiM band ftt 16 ftns. de«p, had a temperature i ^o . 



to the ■nrikee from 16 



n f 



It 



60*; 



It may, perhaps, be desirable, to place the facts, 
already described, in such various points of view, as 
may disclose their respective peculiarities. 

The mean depths of the mines in each district ; — 
„ ^ temperatures „ „ ;— 



f* 



>f 



» 



rtMo§ of inereaeo Is 
temperature, ei* 
preMed in fathoms 
of detoentreqnisite 
to an elevatkm of 
one degree ;*•••• 

annoal temperatvree ) 
I.... ) 



99 



9f 



99 



at the lurfaoe. 

ire set forth in the following columns : — 



99 



ProTteeM Ic DlstHctt. 




Mmo 
aamMl 
temp. 



ChafiareiUo 



MinatGeraea •••• 



^sniD Sta' 



Virginia 



166 
63 



16 



6^2 
67-9 



66*8 



21-6 
26-2 



64* t 
60-49 t 
66- 1 



For the fsregolfig extraeta, from a MtUorohfieal lUfittmr which extendi from 
Marth 1642 to July 1861, the writer is indebted to theBeTereod Albany Boeoen- 
<ale Uoyd of Hengoed and George Jamte Symoaa, Eaq., F.M^, Bditor of 

* Henwood, CormmmU OmL TVwitn t. p. 404. 

t Keith Johaaton, iUlae of O mmnU PAmnomena^ PL XVIII, AmU, p. 724. 

XAmU, pp. 726-8r-9,— aa. lUJM XXX.'-'XXXJ. 

\ One o h ee mti on onlj. 

5l 
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rfOflMM k DMrMi. 




OBAVHSLltLAMM 



Immlamd, 



Bmolavd •••• 



f 

{ 



8trkJkH«ni 



•• •• 



Wleklow,WttOTford, 
Cork«ft Ktrrj « 



Cornwall . 
flbftpabin 



37 

93 
15 



63*4 
54* 



10- 



141 I 
I 



61-6 • 

tfO-St 
62*8 1 

53K»{ 

49^f 



Other details appear in Table XXXIL 

The mean— -depths, — temperatures, — and ratios in 
which the temperatures increase with the depths^ in 



• Anwd, Chmmt i ltkmdit p. 140. AkU^^II^ 

t I4o7d, TVoMi. Boya/ /riiA A cadt m p ^ xxn. pp. 410,— 23^— 8|< 
TI0,-9r-41,— I. B. J. Omr, Btq., MS. ilsi<t, p. 780. 



^Mlvf PP» 



I Ib th« priselpd mfaUaf dittrkti of Cornwall and Dtfon km hvidnd aad 
illMn obMrratSona afbrdtd Iht nndtrmontionod ntnlti :— 



MttMH 


-2S- 


Mmm 


Mmm 


Saint Jnat • • • • 


06 


57%4 


14-8 


Saint Itoc • • • • 


130 


08-60 


11-3 


XaraBOB •• •• 


76 


08-87 


7-7 


OwinaaTf Jm* •• 


101 


08-4 


7-4 


HtlilM 


184 


0000 


8*8 



DMrioH^ 


Mmm 


£; 


latlot. 


Camborno, fte. 


OS 


0^18 


10-0 


Badnitli, fte. . 


183 


71-87 


6-S 


Saint Agnaa •• 


90 


06-91 


8-4 


Saint AnauQ . . 


180 


70-03 


6- 


Tatiatook, fto.. 


73 


69H)7 


8-9 



Maandtptha 113 tea.;— 

M taflaparatvaa «• • • 00 00 j-* 

M ratloa ••• 0-Otea. 

HanrooD, ConmoU O0OL TVmm^ t. pp.403|— 0. 

tHanii,Jlyor<>^rtiBrWa,<iMa<rffltfa<i,vn.pp.34r-6. iliil^pp.746— 7. 

I Ona obaarratlon onlj. 

f Tha B«fai«idC.A.A.Iiojd,or WbittinetOBBaarOtwattrjilIS. AmU, 
^760. 
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the d^erent rocke of the Beveral districts already 
tmiadt appear in the following pages: — 



dfpch. 



15 



&• 



ntiot. 



Om 
only. 



• "* V«v Bed SradstoM [is] Tcry modi affected in its oondnctlTity by being 
MtsaAed witk Boistnre. 

Two Uockvr^ whieh the eeeond wm the harder,*poiseiied the under- 
■stfosttd powen of eondaction when in different oonditionf ;— 

1. 2. 

Jkj S5 49 

Srtinies with iMiiitiire**** vO •••••••••••••••• \ ejc 

HoFXun, PkU. Trpm^ oxltu. pp. S08,->18|— 19* 

At At BlBe of JUM^fTearMOMli— which was fank,^ 
S$4^ tee. beneath the maghm, 

^M ft f» •••» 

which nnderlaj the magneeian Umeitone of Dnrhamr— 

leBpcratnre at the eorfiMe •••••watr* 47^6 

„ „ the depth of 364 tee. n •• 73*.6 

eqval to one degree for 9*9 tee. of deeoent 
Pnum, Lomdm amd Edinhmyh PkH Mag^ t. pp. 446—51 (Abridged). 

The eoal-aine of Toirvff (Department of SaAne et Loire)— 

wae opened at • 169*8 tea. abote the tea ;— and 

» 155*9 „ below „ ;— 



835-2 



M 



theanrfkce. 



99 



4r»*5; 
SI*. 



the total depth thve being 

Ihe oBsnal mean of the climate ••.•• •• 

I maintained at 808 tea. deep, in an abandoned part I 

of the mine ••.... 5 

The wofffca of Movfllelonge, aome two milea dietant,— 

, at 175*8 tea. abore the eea; 

md-hairing pierced the New Bed Sendetone— I j^y I^Vow „ ; 

entered the Coal-BMaawee ) 

eontinned, howerer 250* „ deeper;— 

erentnaUy a depth of 8077 tea. below 1 446* „ beneath the 

t)Meea,er ) eorfaoe, 

wtoe the lemperatnre waal00O9. 

Vew ihe difiirenee 

•ft(l)j- 

- 19^(8). 



n 
*» ft 
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dn>tb. 



LiacctoDM tlternating • ) 

with Fekpatliie and Hombltiidie roelu 5 



156 



tMlip« 



6^2 



21*6 



>» » 



»» • 



The ratio in which the temperature increases with the depth wi 
in the first case, one degree for 9*2 ftns. ;^ 
„ second „, „ 85 

„ third „, „ 7-2 

(WALWwxDin, Compiss lUndtu), Smtth (Annnal Address), Qumi m'^f 
Journal of the OeoL Soe., xxit. pp. Ixzlz*— Izzx. (Abridged). 

The Ihtekh^/Md colliery afforded rare opportunity for obscrring, in two shafts, 
the gradual increase of temperature with depth. Of the obeenrations made bj 
F. D. Ashley, Esq., the proprietor, a synopsis is preseuted in the following 
columns:— 





FuMT Shaft. 






Sboovd Shait. 




Extn 


mm. 


Mmoi. I 


Ballot. 


ExtrtoMt. 1 Mttns. 1 




DvptiL 


rmof. 


Drptb 
teM. 


Ttmp. 


Dvpth. 
fms. 


Depth. 
Ttmp. ii^ 


Tamp. 


Halloa. 


2-8 



51- 


1 












■ 










>- M-1 


54-4 




83-7 


58* 









115-5 


57-7 


J 




18*5 


119-7 


59- 


I 95-8 


58-2 




117-3 
146-5 


58- 
59-5 


> 127-6 


58-1 


12-9 


127- 


58*2 


1136*6 


59-4 


84- 


150- 


59-9 


U61-2 


60-7 




147*5 


60* 






14*4 


179- 


62-5 






9-3 


154- 


60- 






A1 V 


186-5 
216-5 


64- 
66-5 


l203- 


65-2 


15*4 


179- 


62* 


il64- 


61-3 


15- 


223- 
241-7 


67- 
67-2 


1 232-3 


67-1 


13-6 


191*2 
218-2 


63*5 
65-5 


1204-5 


64- 




213-5 
266-5 


67-7 
69-7 


1255-4 


68-8 


9-6 


227*7 


66- 


1 230-6 


66*2 


11-9 


269-5 


69-9 


>281-4 


71-5 




233*5 


66-5 








294-5 


71-5 


^ 




46-5 




1 






298-5 


72-2 


1309-3 


72-1 












322-7 


72-2 






15-3 










3265 


72-5 


1338-3 


74- 












358-5 


75- 


J 
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MipMkk nd Hombkndie Roeki 



deptli. 



87 



MMn 

tamp. 



6^-5 



Mma 



10- 



Attkt 



IS 



» 



n 



It ■ppMn thtrtfort, tliat tlie rocks in thste neighbouring tbaftt maintain 

tOBptratarM at corresponding depths ; and that at rarions parts — of 

th« sane shalt^fht tsmpsratures increase, with the depths, in widelj 

ratios. 

At the irst ahalty indeed, 

MobMrratloiitwwtBadt^aiidlnnoftheiii) C**!.**!!!?^*"* 

' f ^ at the lower 

ezeeeded thOM 

at tbe nppcr 

•tattont; 

el ^eae difiSercncee, howet%r, onlj one amounted to one degree and a quarter, 
^iUm mtotft of the others were much smaller. 

Vevertheleas, that the temperature increases at an ayerage of one degree for 
sdmesBtoC 

14-8 fathoms in the first shaft, and of 
16*8 „ . M second „ , 
biafiepvtable. 

rawsiiy, Rtpori of the British Aitodaiion, 1861, Part ix. pp. 53—6. 
(Paraphrased and abridged.) 

The Boee Bridge coUlcriee, at Ince near Wigan, haTe afforded opportunitj 
fcr the aadennentioned observations :<— 



•^f^ 


TMBpentare. 


Batlof. 


Dtplbftat. 


Temperature. 


Ratioe. 


M-S 


o 
64-5 




389-5 


« 
87- 




100- 


66* 


IS- 


867- 


88-5 


18-8 


179- 


78- 


14-9 


372-5 


89* 


11- 


»rs 


80- 


U-7 


880-5 


90-5 


5-3 


114- 


83- 


4-1 


387-5 


91-5 


7- 


831-5 


85- 


8-2 


391-5 


92- 


8- 


885-5 


86- 


4- 


400- 


93- 


8-5 


889-5 


87' 


4- 


403- 


93-5 


6- 



80'5 to 403 fathoms therefore the increase of temperature aTeragee one 
lor 11*1 fathomi. 

For thia Intereating reoord the writer le indebted to 

JoBir AnTUua Pkuxips, Eta. 

la the Coal-miaee of Virginia, which are believed to be of the Oolitie period 
CLtsu., QmarUrip Journal of the GooL Soe., in. p. 261), Professor W. B. Rogers 
that 
«iel00tee.4eeplbelaef«Meori«»^«>r.| J^orattheraleof I decf^to Tftftne.; 

iss^iss ^ ^ „ rs „ .. 18- „ J 

M f$ »* ' ft r» ^' »t • 

D'AmCHiAC, Biitoin doe Profit de la OdoUtpe, L p. 71. 
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Boeki. 



Mttti 

dtpth. 

ftBf. 


IteB 
tmp. 


70 


61% 


40 


67-8 


18 


62-9 


79 


69-5 



CUy-tUte* 

JaeoUm^f ••• •••••••••••••. 

TtleoM, mioaoeouty tnd ehloritio tlatet 
Gnnitfli* 



11*S 
t 



The mean — depths^ — ^temperatures, — and rates at 
which the temperatures increase with the depths — 
of the mines which yield different metals and ares 
(Table XXXIV.), are— 



Metali and Ores. 



Gold ... 
Silver . 
Lead ... 
Copper § . 



Mean depth, 
ftni. 



61- 

165' 
72- 

43 



Mean temp. 



67-6 
69-2 
60-7 
53-7 



Meanzatiot. 



23- 
21-6 
8-4 
15-9 



* From one hundred and thirty-fonr obserrations, in the mines of ComwnU, 
between 1880 and 1887, it appeared that the slate was abont 8^-9 warmer than 
the granite at the same depth. But four hundred and fifteen obserrations mada 
in Cornwall and DeTon from 1880 to 1848 showed — 

that at a mean depth of 116 fms. the temperatores of the slate aTeraged 68**89 ; 
» 94 „ „ granite „ 60*-S6. 

Hbkwood^ Beporti of the BriHah A$$oeiaii<mp Ti. (1837) Part n. p. 87; 
Cormoatt OeoL 2VafM., t. p. 408. 

fThe mine of Agoa Quenie — notwithstanding its depth hardlj exceeded 
thirty fathoms — discharged more than three hundred cubic feet of water per 
minute. Of this enormous stream— 

atdspthsnactacl 4tol6, aiidaTtriffiiic8*5»tat.— 4lMtamp«atare) 70*'9-M**5ltaT«ats' 
vom f Tsriad flrom ) 78**76» 

18 „ », „ 96-8, „ - „ W^-S-fli^ „ BT'IH 

aa laensss at tbt rate of om dtgree in (9*19) UtUs moM than two fhtlioint. 

Theee temperatures so greatlj exceed those obsenred, at corresponding depths, 

in anj other mine, and the rertical range of obserration is to small, that thcf 

haTC not been used in deducing the foregoing means. 

I Two obaerrations only. 

I *< Fox obeerred [that] • • • tin reins usually shewed thonnlfet colder 
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MMt and Ores. 



Mean deptli. 
ftni. 



114 



Mean temp. Meanratioa. 



66-7 



Copper and Tin* . . 

But whilst Marro Velho and Gongo Soco have been 
nch in gold, by far the larger part of the auriferons 
deponts have consisted of iron-pyrites in one^ and of 
^ular iron-ore in the other. Moreover, in the hdea 
which yield copper-ore, — whether mixed or unmixed 
with the oxide of tin, — iron-pyrites always abounds. 



Between the temperatures and ratios observed, at 
TsrioQS depths, in mines which have afforded similar 
ae<a& and ores in rocks of different character^ as well 
v between the temperatures and ratios noticed in such 
other mines as have yielded different metals and ores 
ti rocks of like nature, the following comparisons have 
Wen made (TahU XXXV.) ;— 



in tkeee iriiieh yielded copper." — AnnalM $t de Chimit €t de Phffiigius, xvi. 
^80; Edmburgh New PhU, Joumaiy xxrv. p. 140. 

** The tin minea of the Savbtrg at Ekrenfriedendoff also show a remarkably 
b« tonpcratare ; indeed it la a preTailing opinion that atanniferona monntaina 
an edder than others."— Bbxou, BBobachhmgm tteber die Temperatur dea Gm- 
^mm venekiedeneH T^feninden Qrvben dee Sacheiechen Ertgebifffet, pp. 87, 
U7. BncHOFF, Edinburgh New Phil. Journal, zxiy. p. 140. 

The following are the mean depths at which obserTstions were made, and the 
aeta tcnperatnres obserred in the lodee affording different ores in the principal 
wUag diatrieta of Cornwall and DcTon. 



0«Wer 

OoyperandTIn 
Ba 



Mmd depth, ftnt. 



140 
74 
92 



Mean temperature. 



72*80 
61-45 
60-67 



Hbnwood, Cornwall OeoL Ihma.,Y, p. 404. 



*il]ilfy p.766,Note§. 

tHaaas of flye obierrationt, but all at the same horiaon. 
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Mmn 

depth 
tet 



New B«d Sandfltont 

Feltpathi« ft Hon- 
bl«ndie rocks • 



OUj-ilato 



TaleoM and Mlea* 
OMm s wti • • • • 

Onuiiio •••••••• 



MlTALI AND OEM. 
A, 



Gold. 



67 
42 

18 



MMn 



6S-4 
67-8 

62-9 






26-2 



y^fnf 



, 



51 I 67^ I 23- 



Lbad. 



Coppim. 



d«plli| J?^ 



48 
93 



6S'8 
68*6 



ntlM. 



18*6 
10-7 




72 I 60^7 I 8-4 43 | 63«7 | 16^ 



Amongst the mines described in foregoing pages, 
those which have yielded silver and gold occupy high 
ranges of mountains, within the tropics ; whikt such 
as have afforded the ores of other metals have been 
wrought in less elevated parts of temperate regions. 
Between the mean- depths, -temperatures,- and ratios 
in which the temperatures increase with the depths, in 
works thus differently situated, a comparison is offered 
— as well in Tables XXXII. and XXX VI. as — ^in 
the following columns : — 

Oo ipM »tly> t l tii U c m of 



Goldand SilTtr 

LMd, Copptr, and Tin 



Mtaafl. 



More than 200 
LMttban 200 



Mean 
tes. 


Mmb 


66 
61 


o 

67-7 
67- 


62 


62-3 



80- J 
8-9 



16*8 



* A aiagto obaarratioii. 

t Tho obIj obotrrations hato boon aado at tho tame horiioii. 

t la the cUy-alale of Uano V$th^ temptratiiro inereaaee with depth araeh 
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As fiur as these observations extend, therefore, it 
qipetiB that at considerable altitudes within the 
cmpjcsi the temperature is higher than at correspond- 
iag lerels below the surfoce at smaller elevations in 
regions; but that the ratio at which it 
with the depth is much less rapid in the 
knoeT than in the latter. 

The mean — depths, — temperatures, — and ratios at 
which the temperatures increase with the depths, of 
the mines before mentioned, irrespective of their 
geogiaphical positions, altitudes, rocks, metals and 
the following : — 



BstraiM d<pth> ISMs 


Mtfto depth, fint. 


Mean temp.* 


Mean ratios.* 


Surface to 50 • • 


28 


61- 


« 


60 „ 100 .. 


65 


60-5 


I 21-4 


100 „ 150 .. 


122 


65-4 


4 


150 „ 200 . • 


165 


72- 


5- 


200 and beyond • 


227 


73-2 


60- 


Means 


62 


623 


16-3 



!■§ nyUljr tham it haa bees found to incraaaa in tha aimilar roeka of Oonwall. 
HanrooD, rroemdingi gf th» Bo^O^oL Soe. ^ ComwaU^ UthOeL 1865. 

At Mmro VMo in BraiU tlie rate at which the temperature inereasee is but 
•t d^irea for (19-8 latkam) 900 foot.— Sicttb, QmrUri^ Jomnal of the QtoL 
* zxrr. (1868) p. Ixxzri. ; Atde, p. 727. 



OlM hondrod and 



tUrtf-feur obeerratlona In the ainet of Cornwall and 
1880 and 1837— the following Teralts :~ 



5 If 
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Bat at great altitudes in tropical regions — where 
the temperatures are above, whilst the ratio is below, 
the average, — and at smaller elevations in temperate 
climates,— where the ratios exceed, whilst the tempera- 
tores fall short of it,-^b6ervations have not been made 



Bocks. 





Slatb. 






Obavitb. 






Mmb 

tat. 


Mms 

tamp. 


Ballot.a 


MMa 

d«pch. 
tea. 


Mmb 

tMDp. 


Satioi.« 


Su&Mto 60 .... 


86 


67- 


8*8 


81 


61% 


11-4 


50 „ 100 ••.. 


73 


61-8 


8*1 


79 


65*8 


6*0 


100 „ 160 .,.. 


127 


68- 


4*3 


183 


66*5 


6*0 


160 „ 200 .... 


170 


78- 


61 


— 


— 




SOO and btjond. . 


221 


86-6 




237 


81-3 




Vmu ••.•••■..• - 




6-6 






&9 




1 











HxmrooD, Thom»m*M S$eordi of Oeneral Science^ it. (1836), p. 198 ; 
B£port$ qf the Briiiik Attoeiation, ti. (1837). Part iL p. 86. 
" By bnryisg tht bnlbt of differoit Ummometen at Tariooa depths btlow ths 
dscpsst ezcsTatioiis of mines " the undennentioiied results were obtained :— 

Dapth 



CmtaolUhUd Umm 



230 
262 
290 



80* 



82- 
86*8 



7-6 

8- 

8-8 



Fox, B^oH </ the BrUiih Ateoeiatitm, tl (1837, Part L), pp. 134—7. 
(Abridged.) 

** Upon the whole, I beUere that • « # the ratio in which the temptratv* 
aniiments in dsscending Is greater in shallow than in deep mines." 

Fox, Ijmdtm and EdMmph PkiL Mag^ nu (1837), p. 623. 

At a mean elevation of about 240 feet abore the sea, the gronnd, at adepthoC 
three fiMt, maintained, thronghont the year, an aTerage tem p er a t ur e of 49^86. 

One hundred and serentj-seren obscrratlons, in diffnent parts, bat not the 
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the same proportions at different depths. Thus,- 



XiOHM dtpth, fiaa. 


ObMnratioiM in 

•l«T«Md tropical 

regioM. 


Obserrationi at 

moderate altitudes in 

temperate cUmatet. 


Sor&ce to 50 .... 


24 


17 


60 „ 100 .... 


5 


12 


100 „ 150 .... 


* 

4 


10 


150 „ 200 


2 


— 


200 and beyond . . 


2 


— 


Totals 


37 


39 



of maoy minea in Corawall and DeTon, exhibit increments of tempera- 
to 10^ cadi at intervals of about 47» 79, and 126 fathoms of descent. 
VUst ftfty-thrce experiments in the deepest leTels or accessible parts of 
skow the rocfc, water, and air to preserve in round numbers,*— 
a temperature of 6(^ .... at 59 fins, below the 

surface 



I* 



of 



70 
80 
10 



•• •• H 
• • • • » 



»• 



»» 



f> 



deeper 



»» 



»» 



182 „ 
239 „ 

69 „ 

73 „ 

114 „ still deeper; 
^ CAe Bniuk As$oeiatitm, for 1840, pp. 310—16 (Abridged.) 

fbOowing columns show the respectiTe ratios of increase in temperature 
In fathoms of descent requisite to produoe an elcTation of one degree ; 
four hundred and fifteen obeerrations in the mines of Cornwall 



10 more „ 
10 



9* 



>t 



or V in 6. ftns. 
7-8 
10-7 



»f 



»> 



mA Vwnm:— 














Lodm 

yMdtof 
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Uoaod 
copptr 






B^aL 


QmaHa. 


Blaae. 


loeki. 


Cr^at' 


Xtfte. 


Tin- 
lodm. 


te" 


MtSBt. 


tm. im. 


tat. 


tes. 


te«. 


fkns. 


tat. 


oret. 
tat. 


tat. 


tat. 


■ifcHlo M 9-> 


6- 


6-8 


8-2 


6- 


8-6 


6-6 


4-6 


6-8 


«• ^100 9-1 


71 


81 


6- 


8-3 


7-3 


6-4 


8-6 


7-6 


1«0 „ 160 8-3 


8-3 


6-7 


11- 


7-8 


8-6 


10-5 


8- 


8-7 


US r.300 


• • 


4-4 


3-7 


4-9 


6-3 


• • 


8- 


4-6 


4-6 


SMAbeyoDd 


7-6 


6*6 


9-6 


3*9 


6-2 


6-1 


• • 


6-6 


6-4 


JBABSS • • 


8-6 


6-3 


6-7 


6*8 


67 


7-8 


fl-6 


6*4 


6-8 



HmrwooD, CormoaU OeoL TVam^ t. p. 406 ; (D*A&CHUo), 
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This preponderance of observation — 

at less than 60 fiuhoms deep in elerated, tropical, regionB; 
from 50 to 160 I, If u^ lower, temperate, ootmtries; 
and at all greater depdis ••• at great altitudes within the tropioa, 

accounts for the apparently higher temperature from 
the surface to fifty — than from fifty to one hundred — 
fathoms deep. Yet, whether unequal numbers of ob- 
servations — in each of several countries so far apart, — 
at altitudes so various,-r-in rocks so different, — and in 
mines yielding so many metals and ores,-7-can afford 
results accurately representing the mean temperatures 



The temperaturM obtcrrcd in the roeks or lod§$ at tifiUepe$t iivA, andimlkt 
at whieh the tcmperatnree increaae with the deptha, of minea in Tariona parta oC 
Cornwal, 



Oth. 



BotaOaek .... Copper ft Tin. 



CoppcrftTin. 



Dokoaih 



Copper ft Tin . 
(another iMif) 



• • • • 



UniisdMmM .. 



Copper 



Copper 



• • • • 



• • •• 



ParOom$oU 



f(Bn 



1 



Copper 



Dale of Ob- 




DvpUu 



188 
%56 

>• 

»• 

230 

272 

ft 
262 

852 

275 

128 

208 



o 

79- 

87- 

74- 

85- 

76-6 

73- 

79-6 

82*6 

90-6 

94- 

74- 

84- 



6-6 
6*9 

10^ 
7S 
9- 

11-8 
0^ 
8-1 
8-6 
6-S 
6-7 
8-1 



la tht rnttitf jriMM. ) tht 



Fox, Rtportt of tht British A$9oe. for 1867 (Abridged and Faraphraaed). 
•* The North or Bot-Lod* of the Cl\ford Minsi, formerly known aa that of th« 
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and ndos on any one vertical line, may, perhaps^ 
be Cfea to question. 

The composition and structure peculiar to different 
strata afibrd greater or less facility for the ascent of 
water and vapour ; which, co-operating with the con- 
ducting power proper, in various degrees, to all rocks, 
— ud as well in transferring towards the surface of the 
earth some portion of the heat maintained within it, 
as in determining to each formation its due distribution 
oC temperature. Occasionally, however, this normal 
eqoilibrium is disturbed by the miner;* through 



Vmkti JfinM, U one of a group of east and weti [coppor-] Toins which are en- 
ttiod in the elaj-ilate or kiUa$, on the eact of the granite hill of Cam Harth. 

• • • The author found, in 1856. the chief spring welling upwards in a IcTel 
lil*6 fiuhoBB deep, with a temperature of 114^ • • « In [1864, howerer,] 
^ese parts of the workings had heen laid dry hj the extension of deeper gal- 
^sriea, and the point of egress of the springs was along the rich lode, adTanced 
[■•ch] farther eastward. • ♦ « [In this part of the works] the principal 
Mj of the vpwmrd-Sowing water was to he seen rising • • « on the north 
^ds of the magnifloent lod$ of eellolar, hlack-stained, cinder-like pyrites. The 
asxt Ism/ [at S70 fathoms helow the surface] is adTanced farther eastward hj 
Hme 70 Cathome ; the lotU exhlhited a good breadth of fine black-coated copper 
lyrites ; aad snail feeders of water, issued mostlj flrom the north, or hamging' 
•afl^ almost scalded the fingers holding the thermometer, which marked 122^. 

• • • At the bottom Uvtl^ which is 275 fathoms deep ; in its end the lodt was 
Mnvw, aad Tcty impervious to water, but a little rOl trickling from it showed a 
»« »| >ei aUf e of 121*. m % % 

B sf e en my last two Tisits • # • the point of issue of the hotter water had 

dsfpened 30 fathoms, and the temperature was increased by 8*^. This 

give 1* lisr 3*75 fsthoms. a a a 

Smmi, Mimmg and SmMing Magagm», ti. pp. 198—6 ; BeporU of 
lAe BrUiak Atmxiatim, for 1864, Part n. p. 70. (Abridged) 

* "Xuaarooa obaerrations show that, whilst the eoaditions of the works on 
are unchanged, the temperatures at considerable depths are constant ; 
^ it seama •ot to have been ascertained whether the temperature of any spot 
""•flsr other openings were extended beneath it—remained the same aa it had 
^M« when It waa the bottom of the mine. To infile enquiry on this subject, I 
***tvf to offn the fbOowisg oooparlsoas. 
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whose shafts and (levels) galleries, water and vapour 
circulate more freely than they had previously circu- 
lated through the cleavage-planes, joints, and crevices 



Eiui Whml Crtiftif (a copper-mine, wrought in felipathie and homblendio 
roeka: — 



■■^MrW^B^^^^^^^^V V ^^^wW9K ^W^^^ ^^^^^^^r 



•• 






P9 



»t 



Wk4al Var (a tin-mine, opened 
in clay-ilate). 



Maim Lodt, W. 



n 



.B. 



n » ^* 



•f 



tf 



f w* •••••••••••••••••• 



• B. 

, B., bottom of the k9$l •• •• 



1888. 



D-pth. 



85 



116 



Tflop. 



68^5 



69* 



1840. 



Depth, 
rat. 



86 
116 
116 
186 



o 
60* 



64* 
62* 
70-76 



1838. 



•• 



230 



240 



78- 
80*6 



rso- 

l81- 



1869^ 
210 74.6 



222 



} 



240 
261 

811 

321 
821 



76- 



74- 
80- 




Water dieeharged hj pnmpe at the Adit, 

from ..I 240 69* 821 76- 

Thne, at Eatt Wh^d Crofiy, 

on the Lomgdom Bmpn&^fdt^ the temperature 

at the bottom...... wae 63^-6 in 1838 when the works were 86 fkna. deep ;« 

bnt tt had fUlen at the 

ame spot to . . 60* „ 1840 ,, 30 „ deeper;-^ 

jet at the bottom it had 

risen to .... 64* „ m •• 116 m deep: 

by Che Isle Oeplaia Praadt Fraaelib vUh the 



whkhhed 



astd by the writer la 1898L 



"••'--.li-Ul^ 
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ia tbe rocks and lodes ; as therefore, each successive 
of deeper works interceptSi in its turn, the 
of warm currents, the temperature of the original 
bottom gradually declines. 

That, here and there, portions of various rocks and 
veuHtftooes are cooler than those above them, seems 
too well authenticated to admit of question. Such, 
uifireqaent interpositions, however, are seldom of great 
vertical range, and there is reason to believe they have 
iMially but small horizontal extent ; moreover, between 



it Mttm^s Lodt, th« Umpcratnr* 

HtWbotteai was eJ^-*" In 1838 whtn the works were 116 ftni.detp;— 

M M kad. At the eame 

ifoldecUiiedto.. 62* „ 1840 „ 20,, deeper:— 

Jtttt the bottom it had 

rleen to ••..•• 70-76 >* m m 136,, ^^cp* 

MWkmiVor, 
4t loipormCino OD the JIbM £od^ 

MihebottOB was 80^6 In 1888 when the mint was 240 Ans. deep ^- 

te il hod at the same spot 

&neBto •••• 74*« „ 1869 „ 81 „ deeper;— 

awerthi li os at the bottom 

tehadadraiioedto •• 91*« n *• m ^21 „ deep. 

Bbtwooo, Cormpon O^oL T)rtm$^ T. (1848), p. 896 ; Ssporti ^ the Bofoi 
Jm t Hh t t iom tf Cc rm w a n, XXJ. (1869), pp. 21—8; Atmaiei d^ Jmim,6mB 
8£ri«, xn. pp. 671--8. 

Ai Wkml For, on the aoth September 1868, the middaj temperatore 

atthesnr&ee was •••• 67"; 

km tt the bottom, 811 Ans. deep, the air and the water iteuing from 

the roek were both at •• •• 80". 

Smmi (Annnal Addrew), QmrUri^ Jommai qf the OMLSodti^f 

xxxT. p, IszzT. (Abridged.) 

« On comparing the results obtained in Dolooath in 1821—2 ai>d 1827, it ap- 
fsars that the temperature was inereased only 4" in one level with an increased 
Jipth of 42 fadrnms, giving a ratio between the stations of 1" increase in 10*6 
fcthnmi ; and in another lerel the temperature was actually 2" to 2"'6 less than 
in 182S, although 42 fathoms deeper than the mine was thmi." 

Fox, S^xfH of Ms BHHtk AstoekOiom, for 1867, Part x. p. 100. 

• ilnfi, p. 764, Sob-Bote. 
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their temperatures and the temperatures of the warmer 
rocks above and below them, the differences rarely 
exceed two degrees, and usually they are much smaller. 
Whether this state of things is a natural one,— or 
whether — in fact — it may have been brought about by 
the shafts, levels, and other openings in which it has 
been observed, — is beyond the scope of this enquiry. 

W. J. HENWOOD. 



8, Glabihoi Placb, Pbuzamcb, 
1870, FoHUABT 8rd. 



(h tke changes of temperature which take place — at 
the sanUf and at different^ times, — on the surface 
and at depths of three, six, and nine feet in the 
Ouiga, at Agoa Qaente in Brazil 

The following observations were made with a view 
to itoertaining the rate at which solar heat penetrates 
thettrth. 

The high granitic ridge of the Gara^a,* situate in 
Loog. 43* Iff W., Lat 19' 60' 8^ is, on the W.S.W. 
—separated by a deep and narrow glen from a parallel, 
bot leas elevated, range consisting of talco-micaceous 
dile,t ^°d schistose iron-glance interlaminated with 
<|urtx (ItabiriteXX ^^ which — at least — one con- 
bnnable bed of auriferous (Jacotinga § ) manganese, 
ifOQ-glaoce, and talc has been extensively wrought 
Considerable portions of the talco-micaceous slate, as 
well M of the Itabirite and Jacotinga, are overlaid by 
(Conga || ) breccia, containing sub-angular masses of 
the selfinme rocks and of quartz, usually cemented by 
compact brown iron-ore, but sometimes imbedded in 

• j^i, Pf. 174— e. 

XJkid^Yp. 314^21,— 44r-S«—S8. 

t OH pp. ITS, SU-l6^l9,-»,-7r-».-46,-«lr-SS, SOS, 7». 

I tkid. pp. tie,— 17,-36,— 46,— 99, S19,— 34. 

*TWgrM»araBf iuid«rUMhoof aalf iron-pUUd; % % m . TheappMr- 
«« tf tW aiaOTal rfaiaa«d mm of the Uttrito ia lUUbtf and WttUrn India, 
te h«t b b th« ridMst hematite." 

Bvsiov, Bt^hrmiim9 ^ a# Bi^hhmb of a# BrmO, i. p. 816. 

5ii 
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reddle. Particles of gold * and nests of native copper^ 
occur in the Canga^ but too rarely to need further 
remark. 

Some four hundred fathoms N.W. of, and perhaps 
sixty fathoms above^ the works at Agoa Qu€ntet'\ — 
that is to say about three thousand six hundred feet 
above the sea — the surface is partially clothed with a 
stunted coppice of ( Lychnophora) Candeia;X imd 
at this spot holes §— of two inches in diameter and 
respectively of three, six, and nine feet in depth— were 
sunk in the Cavga. 

Thermometers — adjusted to the Standard of the 
British Association, by Pastorelli of London — were 
placed at the bottoms of the holes ; which were then 
carefully closed with long wooden plugs wrapped in 



• i4ii<0» p. 236. 

t md, pp. 224—42, 729—81. 

X - Snr platieurt prates oooTertct d« plerref , Je troQTal tn grtad* ftbondASM 
«M Mp^ 4 petitM fenillM do gtnrt Lyehmopkora Mmrt. (Volg. eamdmm), gcara 
qol, duit let monUgnet, cmrAet^riee let eAtet pierreueet."— ^auit itit^Afft^ 
Fef«^ dmu U dUiriet dt$ Dmmam$ tiwmU liiUral dm BrMl, V p. 81. 

Otrdner, TroviZf m tks mUHor qf BtomO, p. 478. 

I ** Met obterratioDt tout eonpritet entre le 11« degr^ de latitude bor^ftto K 
It 6» d4gT« de UtHude tvttrtle. • # # J*ai tovjotm obteir^ dent on eadreit 
abrit^ on rea-de chtntt4e, use cabane d'lndlea, on timple hangar. # # # 
Dana le Tfllage de Zapia, mon tbennomitre Malt plao€ an ret-de-ehane^e, daaa 
on troo de 8 poocet pratiqn^ dant le, tol ; oe troa avait qh demi-potiee de 
diam^tre. Le maiton 4tait oooTerte de fnfllet de palmier. • • • Locaqne le 
tbermoBiitre Malt en ezp^eaoe, on bonebait I'orifloe dn troa aree nn morecan 
de earton tnr Icqncl on appUqnait nne grotee pierre. 

** La tempiratttfe mefenne da tillage de Zapia avail 4t^ Sa^ 4 21^6 C. 
(70**7 F.) par de nombreotet t^riet d'obterratlont tbermom^triqoet fiUtet en 
1825. 1826 et 1829. Zupia ^t 41eT^ aa-dettot de la mere de 1,226 mitrea 
(4,019 feet). 

*' Je rapporteral maintenant la march do tbermom^tre aa«destoat da-tol, teDe 
que Je Tal obterv4e dant dUKrentet loeallt^^ — 
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eioCh ; ind— except for a minute or two at each read- 



8 pooeM aotti tant. 



Dmralr. 



ISSO. 

!• 
11 

1 

J 
li»^8k.». 

BidL 

$ 
ItlO^BldL 

4 
lill^ai^ 
bl94»k.B. 



•• 



It 1849b. B. 
8 

4 

liie^ai^ 
8 



81^ C. 

21*4 

21-5 

21-5 

21-5 

21-4 

21-4 

21-4 

21-4 

21-4 

21-4 

21*8 

21-8 

21*3 

21-5 

21-8 

21-8 

21-8 

21*8 



• • 



•• 



• • 



lil84aiaL I 21-8 

Ai dMnMsltn a M pUe5t i vB 

ltU48]Ltolr. 

4 

6 

9 

ltl949kJB. 

Bidi. 

2 

8 

e 

It20illb.». 

mdOk 

8 

W21i8lLt. 

5 

U22491LM. 

8h.t. 



• • 



7«?5F. 

70-5 

70-7 

707 

70-7 

70-5 

70-5 

70-5 

70-5 

70-5 

70-5 

70-8 

70-8 

70-8 

70-7 

70-8 

70-8 

70-8 

70-8 

70-8 



21^ C. . . 71^ F. 



22-2 

22-2 

28-S 

22-8 

20- 
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21-1 




70- 


21-5 




70-7 


217 




71- 
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ing of the instraments — they were never reopened. 



«i 



Ptndant let moii d« teptembrti ootobr« et noTembrt^ I0 thennom^trt m 
toDJoun indiqu^ 21'»-5 0. (70*-7 F.) 



« 



Lt thannomitre a M pUo^ k 1 pied dam U tol, dam one sallt baste de U 
maiton da tarintendant dea mines. La temperature mojenne de oette maieon 
d^uite d'ime aiiii6e d'obterratiom est de 20^-6 0. (68*-9 F.). BUe eat ^ler^e 
an-deatm de rOc^an de 1,426 metres (4,679 feet). 



1880. 
Septembre le 9 ii 11 h.m. 

1 

3 

le 10 i 8 h.m. 

11 

1 

2 

3 



.. 68-9 
.. 68*9 



• • 



20*6 
20*5 
20*8 
20*3 
20*4 
20*5 
I 20-6 
Anterma Nuevo. 
** Dee obeerratiom faitet par Caldaa, dant Toieimge d'Anserma, donncBt k 
cette partie de laTall^e da Caaca,*'^61eT£e de 1»050 mitree— (8^45 feet) ** oae 
temp^ratare mojenne de 23°*8 C. (74*^*8 F.). 
*' Le thermom^ue plac£ i 1 pied de profondear dam le sol d'on res-de-chaoa^. 



20^6 0. 



• • 



68% F. 



68*6 
68*6 
68*7 
68*9 
68*9 



1830. 
D^oembrele 16 & 8 b.m 

Iel9 8 

Ie22 9 

Ie22 11 

9h.t. 

10 

*< Pendant lee moie de janrier et furrier 1831, le thermomkre a tonjoim 
indiqa^ de 2r*6 k 23* 7 C. (74**5^74*-6 F.). 

Pwrae^ 
'* Dam la Troja del Cara, Aer^e de 2,661 mdtrea (8,698 feet^ aa-deesm de U 
mer, le tbcrmomitre a M plao6 dam le tol & 1 pied de profondear. 



28% C. 




74% F. 


23*7 




74-6 


23*7 




74*6 


28*7 
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23-6 




74*6 
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74*6 





TtMrmomMM toet t«r«. 


1831. 
Arrille 17 411 h.m. 


13*1 C. 

131 

13*1 

13*1 

131 

131 


.. 6^*6 F. 


midi. . •• 


• • 00*6 


2 


• • 66*6 


4 b.a. 


• • 66^ 


Iel8 8b.m. 


• • 66-6 


9 


.. 66*6 



n I — -r^l 
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Thtt temperatures observed at 6 a.m., noon, and 
iTM^ from the 22Dd of May to the 13th of July 
1849, in each of three holes;* aod at 3, 6, and 9 






Qmfo. 
mojenne de Quito,— ^eT6e de 2,914 mitres (9,660 feet) — 
p«r dcQZ obeenrateon, MM. let eolooeli Hall et Salasa ; lenri ob- 
4ir*^*T"* vne temperature mojenne de 16^*66 C. (60** F.). 

t^our 4 Quito, j'engage ai M. Salaza 4 iniTre la marohe de 
mil 4 1 pied au-dettouf de la surface du sol. Les obserrations 
dans une salle Casse. 



1 










nitniMMD^tr*. 








I 




-47h.m. 


ill lum. 


iSh.*. 


A4h.«. 


USL 

MfScflMve • • • • 


26 


16*6C, 


69*9 F. 


16% C 


. 69*9 F. 


16*60. 


69-9 F. 


16**60, 


. 69*9 F. 




27 


16-6 


69^ 


16-6 


69-9 


16-3 


69-6 


16-6 


69-9 




28 


15*3 


69*6 


16*6 


69*9 


16*6 


69-9 


16*5 


69*9 




29 


16-4 


69-9 


16*6 


69*9 


16*6 


69-9 


16*6 


69*9 




80 


16*6 


690 


16-6 


69-9 


16*6 


69-9 


16-6 


69^ 


Oitakce 


1 


16-8 


69-6 


16*6 


69*9 


16*6 


69-9 


16-6 


69-9 




2 


16*6 


69*9 


16-6 


69-9 


16*6 


69-9 


16*6 


66*9 






16*4 


69*7 


16*6 


69^ 


16*4 


69*7 


16*6 


69-9 






16-6 


69*9 


16*6 


69-9 


16-6 


69-9 


16*6 


69-9 






16-6 


69-9 


16*4 


69-7 


16*6 


69-9 


16-6 


69^ 






16-6 


69^ 


15-6 


69-9 


16-6 


69-9 


16*6 


69-9 






16-4 


69-7 


16*6 


69-9 


16*6 


69*9 


16*6 


69-9 



** hn ebeeiistlons que je Tiens de rapporter ^tablissent, ce me semble, d'une 
etrtaiae, que la temperature mojenne d*Qn lieu abrit^ sltuA entre les 
est donn^e par la temperature du sol prise 4 1 pied de profondeur." 
BousemoAULT, AtmmUs de ChimU et de Phytique, liix. pp. 228—36. 

** Ls temperature de Bio-Janeiro a ^t^ eralu^e, par M B. Cheralier ( Voyage 
^tmt9nette'lmB<miu:p, 18), 4 24'>*2 C. (76*'6F.) d*appr^ des obsenrations 
Uus 4 1 pied de la surface du sol et 4 la profondeur de 8 mitres (9-8 feet), dans 
m ptiia.**— D'ABCHiao, Bietoire dee prvgris de la 04ologie, i. p. 88. 

•Trtraadnim U situaU in Long. 6* T 69' E., Let. S"" 30' 32' N. ; the Obeerra- 
tsry yn, which exposes a grassj surface, rises to about 200 feet aboTe the sea, 
h cittpeeed of the stone called LateriU^ and in this thermometers were placed 
•t the nspectiTe depths of 3, 6, and 1 2 French feet (3*2, 6 4, and 12*8 feet Bnglish 

). 
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A.M., noon, 3, 6, and 8 p.m., and midnight, from the 
Ist of January to the 13th of July, at the surfieice, 
are compared in Table XXXVII. ; whilst the high- 
est, lowest, and mean temperatures during intervals 
of ten days each, in the same periods as shown in 
PL VL and in the following columns. 



Th« following eolumnf contain the monthly means of obterrationa made daily 
(eicept on Sondayt) at 6 a.m., noon, 6 p.m., and midnigbt, aa well on each of 
these thermometers as on others at the snrface, from the 1st of Hay 1842, to the 
31st of December, 1846. 



Months. 


Bmhm, 


SPkweh.S-SBofUsh, 
feet. 


6FM8dL6-4Baflidi, 


lSFlr«ndi.lS-8Bi«M 

fMC 

• 


January •• 


78''-980 


84''-964 


8^-618 


86*628 


Febmary • . 


80-886 


86-838 


86-626 


86-784 


March •••• 


82*730 


88-789 


88-110 


86-373 


AprU .... 


83-370 


89-614 


88-627 « 


86-916 


May ...... 


81*603 


88-413 


88-224* 


— 


Jvne •••• 


7<H)23 


86*012 


86-883 


86-878 • 


Joly ..•••• 


78-460 


83-260 


86-144 


86-637 


August •• 


78-990 


83-666 


84-736 


86-894 


September. 


79-973 


84-676 


86*133 


86-638 


October .. 


79-076 


84-722 


86-632 


86*680 


NoTcmber • 


79-760 


84*622 


86*271 


86*661 


December . 


78-080 


84-228 


86-303 


86-607 


Means •• 


80-026 


86-716 


86-264 


86-048 



The following oondoslons are plainly discernible;— 

The temperatore of the ground at Trerandmm is from 6* to 6* higher than 
that of the ab; — the prindpal ma»imnm temperature of the mir occvt about 
the beginiiing of April, and the extreme range is passed through in three months, 
the prfaidpal minimum occurring about the middle of July, the remainiag fl«o> 
tuations indicate a slight mailmum about the middle of October The epochs 
of temperature are retarded with the depth below the surface, tnd, at tike same 
time, the rangee dJmfftU** and casual fluctuations disappear. 

Caldboott, Bdm, PhiL TWms., xn. pp.879— 93. 

m Per two yesn. > FOr om ysar oalf. 



U' 
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TcmpermtiirM obMTftd at 



VmUOB, 



1S49. 
Ja. 1 — 10.... 

m 11 — 10««*« 
t$ 31 ^^ wi • • • • 
« SI— F«b. 9. 

Fab. 10 — 19.... 
« M — Mtf.l. 

Mtf. S— 11.... 
» U — 21...* 

ipnl 1 — 10.... 
» 11 — 90.... 

May 1 — 10.... 

„ II — ao.... 

^ II — Jqm9. 

a, SO — 29.... 

« 90 — July 9. 

Jily 10 — IS.... 



fh* mfuM 



9 



t 



.« •• 






t 



8S 

84 

84*8 

79-6 

81*5 

80*5 

80*^ 

78 

80-6 

80- 

77- 

76'6i 

70- 

71-8 

72-7 

69* 

7S-4 

70-2 

67-6 

68 



66- 
8l61- 



84-8 



• 



deptheof 

A, 



I 



62- 
OS* 
56- 
80- 
04* 
67' 
62* 
62* 
61* 
64* 
42* 
44- 
48- 
60* 
43* 
60* 
48* 
48- 



42- 



42*8 




42-8 



72-3 

7S7 

7S-6 

70*4 

60* 

7S- 

71*6 

68*9 

70* 

71-1 

68-4 

66*1 

69-3 

61-9 

61*6 

61-2 

69-3 

62*1 

67-7 

67-8 



thrMliMt. 



i 



*• 



67-3 



66-3 



78-7f 72-1 



72-3* 71-4 
72*6 71-7 



72-8 
71-9 
72-1 
71-6 
71-6 
71-3i 71-2 71-3 



72- 
71-9 



711 
71-1 



71-7 



71-1 



2-6 



73-7 



• • 



7M 



2-6 



dzfiMt 






72*1 



71-9 



71*6 70*671*3 



i 



nine feet. 



71-6 71-2 



71-4 



71-8. 70*8 71-1 



71* 



71-2 70*8 



71-6 



70-6 



71-2 



00 



71*8 

71-6 

71 

71-1 

71- 

70*81 



71-8 



71-1 
71*8 



271- 



70-8 
70-8 
70*7 



71- 



0*8 




3 



71-4 

71-6 

71-1 

71- 

70*9 

70*8 



71-2 



71-1 



At PiMitb tht ttnperatnf •• htreaftfr mtationad art tba Baana of ob- 
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From the 22nd of May to the 13th of July 1849^ 
therefore, the extremes, the means, and the ranges of 
temperature were ; — 



•ertatioiit At different depths on opposite sides of the ObseiTAtoiy ; from 1834 

to 1839. 

Bouts of twm OBsimTAToBT.— Mobts ov to 

UVSBADBB. 8HAOBO. 






|i 



D0pUit. 






f 

u 

9 



I 



1 



9 

O 



i 



I. 

o 



I 

9i 
I- 




too 



i 



Iteptht. 






I 



91 

o 



i 



I 



I- 



i5 
J 

4D 



I 



• • •• 



Jan. 
Febb • • • • 
March • • • • 
Apru • • • • 

Maj 

June • • • • 

Jnlj •••• 

Angttst •• 

Sept. 

Oct. 

Not. 

Dec 



• • • < 



8«-7 

39- 

46-6 

5VZ 

66-7 

72-4 

74' 

71-4] 

62- 

561 



o 

34* 



34-2 371 



38*2 



34-6 34-3 



39-3 
42-6 
53-4 
60-8 
«31 
60-3 



36*8 37*8 



40-2 39*7| 39-9 

43*9 431 



38*6 



39* 
40*6 



64*6' 61*3 



60*6 60*2 

I 
66*8r64-« 



67* 



67*8 68*6 



68*4 
69- 



42-9 42*8 



60*2 
68*4 



49-6 
68*4 



63-264*8 
62*3 64*9 



68*9 



69-9 



62*6 63*6 64*3 64*9 66*4 



44* 44*6 



39*4 



Means ..64-7 



39*9 



43*7 



40- 






48*6, 49-8 



•^ 



46- 
42- 



49-8 



47-2^46*8 



42*7 



44*4 



49-7.60*4 



37* 
38*7 
41*6 
44*6 



38*9 



38*7 
40*9 
431 



40*6 42* 1 



44*3 63*4 



63*6 60-4 



62* 



68*3 



64*8 60*8 
631 60*3 



68*1 
61*8 
42-7 
38*9 



49*7 



66-4 
61*9 
44*6 
41*6 



48*8 



39*8; 41* 43*7 
44* 
46- 



41*6! 42*2 



43*8 

60- 

67*4 

60*6 

60-6 

67-6 

63*6 



46*41 
43*1 



49*6 



43*6 

49*3 

66* 

69-7 

60-6 

68* 

64-8 

48.4 

46* 



60- 



49-6 
66-7 
69-6 
60-9 
69-1 
66*4 
60-7 
47-3 



61*8 



61-6 
60-2 
49-6 
49-8 
60-9 
63-4 



64-6 

64- 

63*4 

62-8 

6S-S 

61*9 

62-1 



66*6 62-6 



671 



63*3 



67-6 64 



67* 
66*4 



64*6 
66- 



63*6. 68*3 



The foQowiag eolnmns show the times of lowest, highest, and mean tempera- 
ture ;*at the sorfaee and at rarioos depths ; — under both sonthem tnd northeta 
aspeets; — 
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fhit 9i O^MfTAtiOB. 



Sm&oe 

Tbee feet deep. 

Six 

Nine 



ft 



»f 



BxtrtiDM* 



43. _73-4 
71-1— 73-7 
70-6— 71-6 
71- __7i-8 




Ranges. 



30-4 
2-6 
1- 
0-8 



Hi .. 0-49.. 
»!• .. 0-M.. 

H* .. 1-31.. 
M» .. 1-47.. 

1* •• 9*28«« 



80V 



J«a.l3 



Feb. 8 

• • 
Jan. 80 



UsflSAnBii. 



HlfhMt. 



Apr.26 



„ UHaj 2 



»• 



H 30 
M 2^ 



« 12 



Jul J 9Oet.20 



t« 



9 



• 
Aug. 2 



Jalj23 



•. 25 
Aug. 6 



M 80 



Not. 2 



u 8 
4 



tt 



SHASBIft. 



Jan. 17 



tf 



29 






Haj 3 



HlghMt 



July 18 



tt 



Feb. 6 
,. 17 



9 
« 18 



27 



tt 



tf 



18 



24 



» 24 

n 80 

Ang. 6 



^ 

^ 



Oct. 21 



It 



26 
Not. 4 



» 



9 



Apr. 2OJ11I7 17lOctl4 



91 



8 



» 18 
^an. 10 



Be f t e n tke timet at vhieh the lowest, highest, and mean, temperatares, 
M iyi iU iety, ocenr at the surface and at different depths, the hereafter mentioned 
fSfiMSy ihsrefoffe, inteirene :~ 



t-U .. 0-49.. 

¥19 .. 0-M.. 

^40 .. 1-81.. 

•^ •• 1-47.. 

rtO .. 1*96.. 

•7S .. S-46.. 

^M •m 2*5S.. 

1* .. MS.. 

t« .. IM.. 



I 
m 
1 day 7 da js 



25 days 



• 
24 days 



•• 10 „ 

.. i 7 ..• 



lOdays 



•* 



2 .,« 



»» 



12days 

7 „ 

12. „ 

10 „ 
62 .. 



6 days 

6 » 
68 „ 



6 days 
6 „ 

6 M 

8 ,. 



6 days 

4 M 

168 „ 



5o 



QrarsLST, J f sieires is VAeadkwkU Bofok if Brmnffse, z. pp. 8—80, 
zxn. PP.8--6X (Abridged.) 

•Oae yesr only. iTwoysanoaly. 
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From the 22nd of May to the 13th of July, how- 
ever, the extremes, means, and ranges were ; — 



▲t Ghre«nwieh obienratioiis luiTe b«en made daflj, for mtiij jtwi, on 
meten— ftt the tnrfkoe and at deptha of 1 ineh, 3*2» 6*4, 12*8, and %Br6 
(8-, 6% 12% and 24* French) feet. ^ The aoU [ia oompoeed] of beda of 
of flint-graTel with a large proportion of aand ; and of flintf with a email 
portion of sand, cemented almost to the oonsistenej of pndding-ftone. • 
[Those parts of the tnbee which project abore the enrfsee] are pro t e cf d 
wooden case or box fixed to the ground ; the sidee of the box are 
with nomeroos holes, and it has a doable roof. In the North Cmo of thia 
a large plate of glass through which the thermometers are read." The 
and means obeenred during the jears 1865, 1866, and 1867 haTs been ; — 



bja 



bos is 



Jan. 



N>. 



Mar. 



Apr. 



ICay. 



Jane. JwHj, 



Oct 



Xer. 



At thtiurface. 



Highest 
Lowest 
Mean • 



• • •• 



• • • • 



53-6 

20- 

40-6 



M'2 
30*8 
441 



57-8 


76-8 


o 
81-6 


83*9 84*6 


33*1 


44* 


42-3 


54-6 67* 


43* 


W*8 


61-9 


69-1 69-8 



o 
84-7 

66*1 

68*2 



82-7 
5(h9 
67- 



o o 

73*2 63- 



46- 



67-6 147-7 



37-9 



Highest 
Lowest 



Mean 



• • • • 


p2 


60-7 


60-1 


59-4 


• • • • 


29- 


31*2 


361 


43-8 


• • • • 


40-2 


42-7 


40-7 


61-2 



At a tUpth qf <m§ meh. 
66- j69-6|771 
45-2^6166-81 
66-6 163- 

At a depth of Z'2/ett. 




70-6 170-6 
,56-7 52-1 
62-8 161-7 



63-2 
46-6 
64-2 



Highest 
Lowest 
Mean • 



• • • • \%o* 
.•••39-1 



42-6 



46- 

39-4 

4r8 



51-8 
40-6 



57-2 161-6 163*8 

48-6 p-6 ^9-4 

47- 152-1 168-1 161-6 



Highest 
Lowest 

Mean .< 





Highest 
Lowest 

Mean • 



• • • • |62-6 
61- 



•• •• 



62* 



62- 

60-2 

61-2 



46-3 

39-1 

41-4 

Atadeptho/6'ifi0t, 
49-2 153-2 [57-6 60-1 
44-6 48-9 51-9 56-4 

47-2 160-7 64-8 58-4 
At a ispth of Vt% /hL 
48-6 147*7 149-6 161-8 164-4 
46- 44-8 U- L8*9Ll-8 
46*9 |46-6 1481 160-4 168-2 
At adqdhofU'tfmt. 
61-3 160-6 149-9 151-6 160*4 
49-3 |48*6 U* M8-8 L9-7 

60-4 I49-7 148*9 149-6 160-1 
• Two yian oalj. 



163-7 164-4 
m- 67- 
161-1160-8 



66-8 
39- 

46-6 

163-4 



e 
64-S 

28^ 
43-1 



61-9 
34-S 
43-S 

48-9 



61-6 

52-2 146-6 kM 

66-91497 4M 



60-2 

68* 

69-3 



61-4 
57-7 
69-7 



68-3 
66*6 



66-6 
60-8 
63-3 



156-6 p- 
L- ^6-6 
156-1 166-1 



67-2 |66-S 
66- Ls-l 
66-1164-6 




52-6 
61*8 
62-2 



62-9 
62-6 
52-7 



62- 
47- 
49-7 

6M 
60-2 
62-2 

62-9 
62J 

6^6 
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w- 





Extremef* 


Meanf. 


Banges. 


Sur&oe 

Three feet deep.. 
Nine ^ » •• 


43. —73-4 
711--73-7 
70-7— 71-8 


eoT-i 

71-9 
71:1 


30*4 
2-6 
M 



TW iatcrrab bt t wetn Um timet of highest and of lowest temperatnrei at the 
and at diflemit depths, are shown in the foregoing columns. 
Mgheet, lowest, and mean temperatnres, as well as the ranges at the snr- 
At Tvions depths, 





BlfbMt. 


Lowest 


Mmm. 


BangM. 


fcrfh« 


847 


2C? 


56*8 


64*7 


1 fcach in depth . 


771 


29- 


62-2 


48*1 


94fMt «• 


64*4 


39*1 


61*6 


26*3 


♦4 - « .. 


61-4 


44-2 


62*4 


17*2 


lit ^ n .• 


67-2 


44-8 


61*4 


12*4 


*»• •*»*•• 


52*9 


48- 


60*9 


4*9 



MmgrnHitml and MtUorohgietd Ob$ervaU<m$ at iJU Boyal Oh9$rvaUfty, 
O rmmmk k , 1866, pp. xlii. — ux., OOLXZXIII.— tii. ; 1866, pp. xuii. 

— IT., OXCII.— TI. ; 1867, pp. XUT. — ^T., OOLXIII. — TU, 

Dear Edinbargh obsenrations were oontinued fh>m 1837 to 1842 at 
ot 3-2, 6*4, 12 8, and 26*6 (English) feet;^ 

ea the CaltoB Hill, in porphjrritio trap, at 360 feet aboTO the sea; 

la tbe Sxperiaental Garden, „ sand , „ 70 



ft at Cnigleith, 



i> 



sandstone 



» If 



160 



»» 
If 



II 



If 



wfih tibe nadcmentioned resnlu ;^ 

Oalloa HUL Eiperlacstsl Oaidta. 



i 



1 



I 



OnlfMcb. 



I 



1 



i 






6^2 
62*3 
49*4 

47*8 



36**7 
39-7 
43*6 
46- 



46*6 
46*8 
46-3 
146*8 



2<h6 

12*6 

6-8 

1*8 



65*2 3^*1 



64*6 
60*6 



38*6 
42-8 



48*2 46 



46*1 
46*4 
467 

W7-1 



22**1 
16* 

7-8 

2* 



3^4 



6S-9 
63*8 38*1 



61-1 



40*7 



48-6 43*8 



46*9 
46-9 
46*9 
46* 



20*6 

16*7 

10-4 

4-7 



4*6*2 



temperatnre of the air, at surface 

„ o« an average of all the stations, at 3*2 feet deep 

6-4 
12*8 
26-6 

FomsM, Bdim, PkO. 7Vwis.,xti. pp. 194, 204,^7 ; Proe$$dmg$ of Oe 
BopU aoeUt$ t^ Bdmkw^K i- PP- 223, 344«. 



M 
If 



I* 
M 
II 



If 

n 

I* 



46*8 
46* 
46*3 
46*7 
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The depths at which the observations were made ; 
the mean temperature of each spot at the commence- 
ment of the series (on the 22nd of May, 1849) ;— and 
the nearest periods at which these were, respectively, 
the means of the climate ; are shown in the following 
colnnms : — 



Depth. 



Three feet . . 
Six „ *.. 
Nine ,, 



• • 



1849, 
22iid May. 

Mean 
temperature. 
undergrooDd. 


Nearest preceding daj on 

which the mean of the 

climau approached moet 

cloeely to the temperature 

underground. 

A 


Intemly 


r 

Date. 


1 

Mean temp., 
flurfaoe. 


days. 


73-3 

71-4» 

71-6 


Mar. 3 
Apr. 6 
Apr. 6 


74-3 
72*7 
72-7 


80- 
46- 
46- 



At Upsal thermometers sunk 1*07 foot, 2*14 and 3*20 feet in the ground, and 
obeenred daily at six in the morning, two in the afternoon, and nine at night* 
showed temperatures of which the monthly means are set forth in the following 
columns: — 



Time. 


1*07 foot. 


S*14flMi. 


itofNt. 


1833. July 

Aug 

Sept. 

Oct. 

Not 

Dee. 

1834. Jan 

Peb 

Mareh 

April 

M.y 

June •• •• . • 


6(^54 

55*61 

53*92 

48*14 

39* 

33*45 

29*28 

31*31 

32*63 

38*04 

48*02 

56*67 


5^9* 

55*45 

53*61 

48*34 

40*31 

35*18 

31*24 

31*96 

3313 

37*43 

46*56 

54*50 


5#96 

55*18 

63*47 

49*26 

42*20 

37* 

32*72 

32*43 

33 44 

36*98 

45-10 

52*32 


Means 


43*88 


43*89 


43*92 



RvDBsmo, Anta, dtr CKem, wnd Pkpnk dt Poggwmdorf, xxxnt. i fa weirw if 
VAeademU Aoya/f de BruxtlUi, x. p. 36. Edin. Nwf PML JomrmO^ xxiiu 
p. 345 

* At TrsYandrum the mean annual temperature was higher at six, than at 

either three or twel? e, feet.^CALOiooTT, EtUt^, Phil, TVofw., XTi. p. 392. 
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The proportion of solar heat absorbed by the ground 
must, of course, depend, in some measure, on the 
niare of the surface.* 

The following columns set forth the means of ob- 
tenralions, at the surface, as well as at depths of three. 



* TW obscrvmtloiM from whieh the following table hu been deduced were made 
at ANtnon, near Truro, in 1862^3. * « « Four piu, about two feet deep 
ittd two ftct wide, were dng in good healthy garden loam. [Jhe flrat] was filled 
wiik yellow daj frcm the clay-alate ; [the second] with pure white land, from 
Ike eaad-bed at St. Agnee Beacon ; [the third] with peat, almost pure Tegetable 
■tftv, wen worked before put into the pit ; [the fourth] with garden loam. Hie 
Mb of tiM thermometers was placed 4 inches below the surface in the centre of 
mA pit, and another thermometer was placed in the same manner under the 
of the lawn. Sach rarietj of soil was thus subject to the same 
below and to the same influences abore. The readings of the thermo- 
made in the morning when the temperature of the soil was lowest, 
ad again in the erening when it was highest • • • . 

of the air and of different kinde of soil, AWerton, near Truro. 




"TsBpcratve of the air an 




Air. 


"-^ 


Mmh 

unp. 


1862. Sept 


57^7 


Oct, 


611 


Hot 


60-9 


Dec 


49-3 


18U. Jan. 


44*9 


Feb 


87- 


Jurch . . •• 


44-4 


April ..•••• 


60-6 



CSsf. 

Mmb 

lenp. 



flOletoas 



M4 

unp. 



Jane 
Julj 
Aug. 



Aaaaal Htans 



63-4« 
67-« 
60-6 
60*6 



66*6 

60-1 

46*1 

46-7 

42*1 

86* 

411 

49*9 

671 
64* 
68*1 
62* 



61*6 



61*2 



60* 

60* 

49*1 

462 

42*1 

34*6 

40-4 

60- 

67*2 

63-9 

63- 

626 



PMt. 



M 

l«mp 



61*6 



67*6 
61-6 
60-2 
47-8 
43-7 
87*4 
42*2 
60*8 

67*7 
68-6 
63-8 
62-8 



Gsrdin 



M( 

tanp 



62*4 



69M5 

61*1 

60*2 

48*1 

43*2 

86*8 

41*8 

60*8 

68-3 

661 

64-3 

63*9 



tsnp. 



62*7 



o 
601 

64-2 

62-2 

49-6 

46-7 

40-8 

46-2 

63- 

60-1 

67*3 

67*2 

68-1 



66-4 



Wkxtlbt, Bath amd W$$i of Emglamd A^rieuitimU JowmU, m. pp. 12—16. 
(Abridged.) 

•1862. 
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six, and nine feet ; at 6 a«m*, noon, and 6 p.m., daring 
the same period ;♦ — 







6 a.m. 

1 






Noon. 

• 1 






6PJC. 

1 ■ 1 






Plaotof 
obiwuUwi. 


M«y. 


JOM. 


J«lj. 


4 

i 


M«y. 


Jna*. 


Joly. 


1 


Uaj.Jfom, 


J«]7. 


1 


a 


SnrfiMe •••• 


67-8 


m 


61^ 


66^6 


66-6 


6(h3 


64-7 


62^6 


63- 


63-2 


61-6 


62*6 


e&t 


3f«etdetp*. 


72-7 


72-7 


71-6 


72-3 


72-7 


71-9 


71-4 


72^0 


72-6 


71-8 


71-4 


72- 


72-1 


8 M »» •• 


71-2 


71-2 


— 


71-2 


71-2 


71-1 


— 


71-2 


71-2 


71- 


— 


71-1 


n-f 


9 M It •• 


71-3 


71-4 


70-8 


71-2 


71-4 


71-2 


70-8 


71-1 


71-4 


71-1 


70-7 


71-1 


711 


•BdOlMdMpj 


71-7 

1 


71-7 


71-1 


71-6 


71-7 


71-4 


71-1 


71-4 


71-7 


71-3 


71- 


71-4 


7W 



It would seem, therefore, that at depths of three, 
six, and nine feet respectively, the mean temperatures 
slowly declined, both from May to July, and from 
morning to evening.f These observations, however, 
extend to neither of the annual extremes. 

W. J. HENWOOD. 

8y CuLSEHCB Place, PxNZAHCi. 
1870, March 80th. 



* 8«eh oboerratioiif only w wero mado dmolttneoailj at tho MToral ftolioBt, 
htTt bctn nted in dedadng thett av e rage t . 

t At TrcTaadmm obMrrationa^at inttrraU of tU houra— from tbo Itl of 
Maj 1842 to the 3Ut of Decombtr 1845, afforded the undermentioned rcenlu. 



Depiba. 




Homoroi 


miiaiiun. 




^^^ 


A.M. 


Kooo. 


6 p.m. 


MidalckL 




3foet 

D ff •••••••• 

12 „ •• 


82'^60 
83-79 
83-90 


82'^66 
83-98 
83-99 


82^^55 
83-88 
83-96 


8^50 
83-82 
83-90 


82-1» 
83-87 
83-93 


Meane 


.83-46 


83-54 


83-48 


83-41 


83*45 



Caldboott, IMMtiwdli fiiMd^mJi Jioyolt de BnueOei, ix. Partie i. pp. 303 
—10; Prwmiiimm qf Oe Aoyo/ Soeuiy qf Bdmbmgh^ V pp. 432—3; 
Bdkimr^k PhiLTrmu., x?i. p. 391. (Abridged.) 



EXPLANATION OF THE PLATES. 



Cofis of Woikiz(g-plaii8 and Sectiooa of mines are marked with 

In the PhuM lodes are repreflented by angle, and eross-veina by 
tfawhle, Hnea. 

b Longitndiiial SectionB the darkest ahades indicate the portionB 
•'•eh bare been removed 

CHILI. 

PlaUl. 
n^ of the Mining Diatrict of CSiatociUo. 

PlaUlL 
I^gitodina] section of the Colarada lode^ Ghafiardllo.t 

BRAZIL. 

PlaU III. 
^*>^a-«ye Tiew of the gold-formation at difiEerent depths in Morro 

PlaU IV. 

'V- !♦• Plan of Chmgo Soeo. 

n 2*. Longitudinal seotkm of the Chmgo gold-fivmation. 
t S^. ^ „ Cumba „ 

I* 4. TVansferse section of the strata.^ 

COBRWALL. 

PUtU V. 

fh' 1*. Plan of West Carodon. 
«f 2*. „ 8ouik Caradon. 
ft 8*. ,, Wheal Trektwi^. 
n 4* „ Wheal Mary Ann. 

^^k^Mu from rarvty by Edwin Priet Warisg, Ssq^ SvpcrintMidMit of Cohrada, 
^ H »fl Captala John Lokt of Gor^ Soeo, 
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PlaU VI. 

ProjectionB of temperatoreB obeerred, at the surface and at depdis 
of three, bix, and nine feet, within the tropes. 

WOODCUTS. 

NORTH-WESTERN INDIA. 

Fig, 1. The Danda mine ; Section. Beds of metalliferons quartz ; 

in talooee and chloritic slates. 

„ 2. „ Dhunpoare „ ; ,, . Jointed stractore common to 

limestone and slate.s 

,, 8* „ ff 9f ; View of Ihe joints, and of the (bunehei) 

mnsmw of copper-ore which oocor 
at their intersection* 

J, 5. District of Agor ; „ beds of iron-ore, in qnartsooe^talc, 

and in clay-slates. 

CHILI. 

„ 6. „ ChafiaroiUo ; Plan. Jointed structure of the first lime- 
stone. 
„ 7. „ M f Transverse Section. Cohrada^ Waring^ 

Descubridoray and Candelaria lodes; 
Manto de Otta ; first limestone* 
„ 8. „ ft \ Plan. Dykes of felspathic and hom- 

blendic rocks, intersected by the 
Cohrada and Candelaria lodse, 

„ 9. M n ^ n • Meridional positions of ^(tfiicAet^ 

msssos of ore in different lodee. 

„ 10. Qjuehrada Seca, Traosrerse Section of the homblendic, 

quartz, and felspathic rocks, and of 
the metalliferous beds and reins* 

„ 11* SanJoii; Plan. Veins of metalliferous quarts. 

BRAZIL. 

Quartz-rocks and quartzose slates* 

„ 12. Catta Branca. Plan (Sketch). Auriferous quartz, in mica- 
ceous (and talcose ?) slates 

y, 13. Catta Preta; Transferse Section* Beds and fioors of an- 

rifisrous quartz in quartz-rocka* 
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Clay-fllAte. 
A^li. Gcmgo Soco (Camara) ; Plan (Sketch). Isolated (bunches) 

masMS of aoriferoufl quartz, in Tariouslj 

coloured clayndates. 
- li. Mmrro VMo ; Transverae Section (Sketch). Formation of 

auriferous iron-pyrites and quartz, in 

claj-alate. 

Jaootinga. 
<t 16. PUangui; Transverse Section (Sketch). Bands of auriferous 

Jaeoiinga. 
*• 17. Agoa C^tenU; Transrerse Section (Sketch). Alternating 

bands of iron-ore and quartz (Itabirite)^ 
displaced (heaved) by minute veins of 
quartz. 

*• Id. ^ ; Horizontal Section (l^etch). Schistose rocks 

of iron-glance and quartz (Itabirite) 
interfoliated with auriferous Jacotinga» 

, 19. CaUa Pnta; Transverse Section. Isolated masses of au- 
riferous quartz imbedded in iron-glanoe, 
manganese, and talc. 

» M. Coeai$ (Alto da Cnu) ; Longitudinal Section. Layers of 

talc in iron-glance and quartz* 

^ 21. Oimgo Soco; Horizontal Section. A conformable layer of 

rich auriferous JacoUnga interlying a 
(hone) mass of iron-glance and quartz 
(Itabirite)f surrounded by Jacotinga 
thinly sprinkled with particles of gold. 

tf St. „ . View of flexures in sclustose iron-glance 

interfoliated with quartz (Itabirite). 

It S3. y, ; Transverse Section. Contorted layers of talo 

and auriferous Jacotinga. 

n ti, „ ; Longitudinal Section. Alternating layers of 

iron-glance and slightly auriferous Jaco- 
tinga diq>laoed (thrown) by thin crou- 
veine of quartz. 

UMITKD STATIS. 

" M. Kortk Atnerican Mine, Ittassive and cellular quartz sprinkled 

with native eofpper. 

5r 
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Fig.fn. South CUffMim. Minute grainB of natiye copper and 

inayein of prehnite travening tnp-rook^ 

9, 28. Daugloi Houghton (Eenwood) Mine. Longitadinal Section 

of the Woxks. 

n 29* fp n • Oroored aurfiMe o£ 

Tein-atone and natiTe copper* 

CHAMNIL I8LAHDS. 

„ 80. SotVb Hope Mine. Longitadinal Section of the woika. 

ISKLAND* 

„ 81. Enoetmahon Mine ; Stage lode. Longitudinal Sectioned the 

works. 

OOBNWALL. 

„ 82. Wheal Trelawn^. Section of a concretion imbedded in 

cUy-fllate. 



JNDEX. 



iW«Aa^ Wh$alj ToitilAtion obtained by a £all of water at» 220. 
Mining, at Qienmitz and Freiberg, 691. 
WkmU^ and Exmautk^ proportions of silyer in ore and lead 
d. 110. 
^^ ijilijn ol drainage by, in the ffimalaya, 50. 

aa Wh$al AgoTf copper precipitated from water of, 585. 
m Gwennap, the extent of, 585. 

, commencement oi^ 586. 
, » quantity of water flowing throogh, 586. 



-, teinperatare of „ , 586. 

-, analyaa of „ , 586, 



., predpttation of) ^^ ,586-8. 

OODDAP frODl ' 



copper from 
-, at IWtovMPi, „ water of, 588. 
at Doieoathf itight predpttate of copper from water o^ 589. 
TF%m/, predpttation of copper at, 585,-92. 
Agnea, Saint, profits afforded by mines in the district of, 45S— 4. 
**■ , subterranean temperature „ , 752. 
^fom i^mUj mine of, 224—36. 
, rocks of; 224—7, 729. 

, aoriferoos deposits of, 227—86, 819,-28,-29, — 81. 

•*■ , , proportions of gold ) 280-5, 

contained in, i 826. 
, , , at different 

depths, 881. 
*^ f _— ^— , quantities of gold obtained at, 285, 

867. 
, # quality „ , 286. 
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Agoa Q^enUf Bubterranean temperature at, 729— ^ly'-^SG. 

, climate of, 729 ; Table XXXL 

, rain at, 780. 

, temperatures at depths of three, six, and nine, feet, mt, 

768—80; Table XXXVH. 



>, growth of fish in warm water at, 855, 781. 



Agordo, treatment of inferi«r oopper-ores at, 579. 

J^tMi,ifanto€^, a calcareous bed impervious to water, at Chafiarcillo, 

77. 
Agur, the rocks, iron-ores, and smelting-works of, 21 — 2, 57. 
Agur, Al, the rocks and copper-ores of, 11. 
Air, issue of from joints in the ItabiriU, at Ocngo SocOy 250. 

« 

, chalk at Belvedere, 250. 

Airj, 6. B., Esq., subsidence of rocks, and veins at Dolcoaihf 666. 

Akjs4, sandstones and iron-ores of, 67* 

Alabama, aurifsrous rocks of, 871* 

Alderlej Edge, ores of copper in sandstone at, 77. 

AU and Cakes, early use of plunger-poU at, 570. 

Alfrtdy Wheal f silver ores obtained at, 112. 

', ancient mode of operation, long continued at, 146. 

, profite realized at, 445 ; Table XTV. 

Alfred ComolidaUd Mines, profits realized at, 445 ; Table XIV. 

Alge, growth of in water impregnated with mineral sahs, 585, — 8 

Alger, — Esq. and Dr. C. T. Jackson, copper-ores of the Nora- 
Sootian coal-measures, 507. 

Algonquin mine, rocks and ores of, 479«— 80. 

Alison, R. E., Esq., qualities of CSiilian copper-ores, 166 — 7. 

Allen, John, Esq., altitude of Liskeard and its neighbourhood, 748. 
, damage to fertile land by water from mines, 853. 

^ increased value of land consequent on mining operations 

in it, 694. 

, mining in the Garadon district, 694. 

Alloy, nature and proportion of in Brazilian gold, 175 — 6, — 9—80, 

205-6,-36-7,-86,-99,811,- 
334,-7,-8,- 40 ; Tables VII.. 
IX., X. 

, . Canadian gold, 384. 



J 
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Xlof, mtare and proportion of in New Granadian gold, 360. 

— , Siberian gold, 835,-60. 

— , Virginian gold, 374,— 77,— 82, 

— , Welsh gold, 642, 

Almora, oompoeition and structure of granite near, 2. 

, frequency of earthquake-shockfl at, 49. 

•^Ithodes, temperatures of mines at various, 758 ; Tables XXXII., 

XXXV., XXXVI. 
Ahiknimda, auriferous sands of the, 3, 46—7. 
Analgimation, 97, 877 ; Tables VH,, XXII. 
Animca, North, auriferous rocks of, 371. 

, South, „ , 168—870. 

Anjgdaloidal rocks, south of Lake Superior, 398, 422,-38. 
AmlyBes, of mineral-waters, 573,-86—8,-90—3. 
., „ rocks, 75,-8, 80, 240,-67, 399, 613. 
and assays of di£ferent metals and ores, 95,«-l 2 1,-43,-67, 

197-8, 204-6,-37,-86, 334-5,-8,-58,-73,-4,-8,-83, 472-3, 622 

528,-86,-45-8,-50,-66,-8,-71,-81-92, 680,-2,-42, 708-9,-11 ; 

TiUesvn., xxn. 

^A^nda, Senr. Cromes Freire de, his attempts to preserve the forests 
of BTadl, 348. 

^les, included between lodes and crosB-veinSy 127-9, 225, 527, — 

558-60,-98, 608,-22,-83-85, 
717 ; Table HI. 

-— — ', ■ strata, 406. 

^ Whealy silver and silver-ore of, 112. 

'^SM, Santa^ auriferous deposit of, 214. 

^wwmo Nuevo, temperature of, 770. 

^Mted, Professor, on the auriferous series of Virginia, 379 — 81. 

, ' ■ detrital gold of „ , 384. 



- proportion of gold extracted at the 
Buckingham mines, 377 — 9. 

- geology of Cobre^ 441. 

Sark, 530—2. ^ 

————— Herm, 736. 



climate of Guernsey, 735. 
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Anited, ProfeiKff, on the wells of Herm, 787. 

Antimonj, ores of, 118-19,-21,-79, 884,-74, 526,-85-4,-45,< 

666, 617, 707. 
Antiqiiities, disoovered in ooi^)er-mines near Lake Superior, 41&-19* 

, imbedded in detrital mstter, 844—5. 

Anionia Pemra, disappearance of riyolet beneath rabbishi in tte 

dry season, 858% 

^'— » , ores, metals, mines, and smelting-woifa al^ 218, 

808,-59. 

, rocks of, 808. 

< mbbuth from mines carried into riTer €kialaxD 

during the rains, 808. 
Ants, damages done by, 850—^1. 
— — , discovery of gold in a nest of, 248. 
Apire (labourer), the weight of ore extracted by, in Chili, 147. 
Apjohn, Professor, analyses of lead, sine, iron, and anrifeiu aa ores 

by, 545—50. 
Aplin, P. H., Esq., proportion of tin-ore in the Tein-fltone of tfie 

Samt Ives Consolidated Min$$^ 472. 
Arabia, sounds emitted by moving sand in, 154. 
Archiac, Viscount D*, on the temperature of coal-mines in IHigiaiap 

755. 
ArdtMy Mim^ rocks and metalliferous deposiU o( 615-19, 742 ; 

Table XXL 
, subterranean temperature of, 744. 
Aigall, Bfr. William, on the proportion of tin-ore in the vein-sloiie 

of Wheal Vor, 472. 
, profiU and lo«eB at „ ,446. 



Arrastres, quantities of ore-ground, and of gold extracted, by, 20S; 

Table Vn. 
Arsenic, compounds of; 118,-94, 218, 884,-74, 526, 617g-79. 
Ashbumer, W.,Esq., on the produce and quality of gold, the cost of 

extracting it, and the loss of mercmy during its extnotioQ, ia 

California, Table XXH 
Ashley, T. D.,E8q., on subterranean temperature in the Duekin^d 

Colliery, 754— 5. 



J 
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Smat, ^mllej near, cambered with rabbiah from Chuia-clay 

wovksy 858. 
■ difltricti sabterranean temperature in the, 752. 



snriteona granite of, 175. 

, beda of quartz in, 179 ; Table XXIL 

9 ^^^— ^— detritoB of, 84d. 
, CTTstmlaof goldin „ , 856. 
t pgoport i oo of ailTer in the lead-ore o^ 99. 
^^^Kfy IL^ oo reUtiona between the dystalline forma, and the 

^afitifls of gold, 886. 
Ani«kii Oi^iiain John Pereira de, on the gradual filling of tibe river 
GvalaxD^ by mbbiah waahed from the minea of AfUamo PeretrOy 
318. 



Wkmlf p rq w rtiona of ailyer in tibe lead-orea of, 120. 
fci liinath, ofertnga bj pilgrinu to tibe ahrinea of, 29. 
ii^ef naeiiFed hidet, naed for extracting orea from mine8| 49, 147. 
"*" , — aa bellowa, 54. 

*i^f Frnftaani, on the rocka and metalliferooa depoaita of Mew 

^ttM w kL , 490-2r^7,-9, 507. 
^>l7i W. Hd3ier| Baq., on the foanliferona rocka of Knockmahon, 

595. 

'* ■ , organioremain8atBrownBlown,628. 

">>id, Mr. William, on iron-amelting in BrasU, 261. 

*>>«» ila nae in waahing (dresiing) gold, 208, Table VIL 

'■^-A^ BlraEr^rinkledthroogh the ^otaon at, 114. 

"■*d«itt, Mr. Sheril^ hia d i aeor e iy of gc^d in New Bnmawick, 496. 

fcffwiilJm, prt^Kvtion of tin-ore in the fein-atone of, 472. 

dimenaioDa of holea, wei^t of powder naed, and 
amoont of atone brdcen in bleating at, 200. 
*, umieigTomid wocka nghted with gaa 669» 



fcfl^laWy die beda of iron-pTntea and copper-pyritea at, 548-68. 
*** , £aplaoementa (hsavi$) of the metalliftrona depoait 

(S^fhtt-ccmru) by jointa at, 559. 
^^Ofmrtagk^ the beda of iron-pTritca at, 548,-58-5. 
"*" , gold diaaeminated through aome of the iron-orea at, 

549-50. 
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Ballymurtagh, precijntation of copper from mine-water at, 573-33. 

Bamboo, growUi of in water occajnonally frozen, 45. 

Banat, proportion of silyer in anriferons iron-pyrites, of the, 100. 

Banka (Banca), the rocks, tin-ore, and gold of, 681. 

Bankart, Frederick, Esq., on the copper-ores of, Eardiston^ 515. 

, precipitation of copper at 



590. 
Bankart, Howard, Esq., on the qoalitj of precipitate from water oi 

the (xwennap adity 587. 
BaranqoiUa, on recent sandstone at, 155. 
Barley, cost of at Oiafiarcillo, Table V. 
Bamett, Gapt., R.N., on Magnetic declination in Jamaica, 511. 
BarooUs, the iron-ores o^ 33. 
Barrel-work^ proportion and qnali^ o^ in the mines near Lake 

Superior, 484« 
BarreteroB (miners), wages of, in Chili, 151 ; Table V. 
Barrow, comparatiye cost of work bj it, and bj tram-waj, aodo'- 

ground, 144. 
Barml Gajoor, iron-ores and sandstones of, 67. 
Barjtes, the sulphate of, its modes of occurrence, 518,-46, 707. 
Basset, frunilj of, their hiir-loami of plate manu&ctured from the 

silTer of Dolcoath, 118. 
Basset 4r Ofyll^f proportion of tin-ore in the veinstone of, 472. 
Basset^ West Wheals produce and profits of, 449-50 ; TsXAa XIV. 
Basset^ Wkeai, ahrer-ores of, 118. 
BatSa, use of in Brazil ; Table DL 

,whgn no longer senriceable, burnt for sake of the gold im- 
bedded in fibres of the wood, 641. 
Bathursty on the rocks near, 490-500. 

, lignite ofi 610. 

Batten, J. Hallet, Esq., on the oultiyati(m of the Bhabur('7WtWf^,40. 

, — disappearance of mountaizf-streams, 

beneath grarel in the k)w-land% 44. 

, his extensiTC works for irrigating the Upper 

Bhabur, 48. 
— — ^— ^— ^— — on the iron-mines and miners of Agur, 21. 
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J. Hallet, Esq., on the iron-mines and miners of Dhunneea 

Kote, 34. 

, ■ — Munglalekh, 

26. 

, on the ravages of wild beasts in the Hima- 
laya, 17. 

, revenue from mines „ 63. 



Hilary, Esq., on the drift of Lake Superior, 485. 

, native copper of „ , 483. 

produce of copper „ , 489. 



3aT!Wld, Capt., ILN., on the conglomerates of Lake Superior, 403. 

■ , sandstones of „ , 392. 

" , magnetic declination in New Brunswick, 

492. 



pric«a of, in Chafiarcillo, Table V. 
^riarrn mines, cross-course of, 608. 

, lodes of the, 603—8, 741 ; Table XX. 

, , one of the, inclines at a higher angle 

than the cleavage-planes of the rocks, 564, 604. 

, rocks of the, 602—3, 740. 

, the workmen of sometimes cook their food under- 
ground, 610. 
— , water, quantities of, at different seasons, 609. 
, a steam-engine and forges underground, 610. 
, subterranean temperature, 742. 



^**«nioot, de, M. L. Elie, on the structure of gneiss, 519. 
^"^ Sir II. T. De la, on the rocks intersected by the Agua Alta, 

511. 

— elevation of the Caradon district, 696. 

— granite of Brownwilly, 662. 

— homblendic rocks of Saint Cleer and 
Menheniot, 672. 

— joints in the granitic and schistose 
rocks of Cornwall, 673. 

— rocks N. of Hessenford, 701. 

• serpentine of the Lizard District, 
646. 

* silver-ore of Herland, 111. 
- the alle^tHl waste of cop{)er near 

Tavistock, 693. 
°*<k«it, Mr. Deputy Collector, on iron-smelting in the Himalaya, 57. 

5q 
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Bedi, of pebbles and grarel in the HimftlayB, 45. 
'f ,y fihingle, grayel, and sand in ChaGarcillo, 142. 
>, y, ahingle, graTely amd, and sheila near Calderm and Copii^»&, 

139,-67. 
., metalliferous, 4, 5, 7-16, 18-88,-5-41, 67, 82, 161^-7^-88, 

87-207,-14-16,-19-82, 287-41,-2-6,-8-86, 
298-804,-11-40,-72,-5,-7,-80,496, 509, 
518,-48-69,-74-8, 616^20,-8, 726,-8^-9, 
782,-8r^,-44. 
Beefy price of at Chafiaroillo, Table V. 
Beeral$U>% prop o rtions of silver in the lead-ores of, 109-10. 
Bejapoore, the fermginous conglomerate of, 89. 
Bella Fanuif on the employment of fire-flies to light the minefs at 

209. 
Belden, Dr. J. H., on the nse of fire-flies to gire light to minen at 

their work in Brasil, 209. 
BeUoTj the copper-ores of, 4. 
Belt, Thomas, Esq., on the proport i ons of gold at Tarious depths in 

the quarts formations of AnstnliA, 179. 
Belvedere, issue of air from joints in the chalk at, 250. 
Bengal, on certain iron-<»«s and sandstones in, 64—8. 
Bento Bodrignez, on the (Casoalho) detritus of, 848. 
Beresite-rock, description of, 177. 
Btrtzmfih^ on the auriferous deposits of, 177. 

, quality of the gold obtained from, 885. 
Beiger, Dr., on the stanniferous gimnite of Devon, 175. 
— — , — nlver-oresof Comwaily 110,-11. 
BerggieshUbel, on the ores of iron, zinc, and lead at, 546. 
Berthier, M., his analjais of argentiferous lead-ores, 102,-8. 
Betjy, Wheals proportion of nlver in the lead-ore of, 110. 
Bhabur, bodies of detritus at the mouth of eveiy glen in the, 42. 
, unwholesome climate of the, during the warm season, 40. 
■, irrigation of the, 48. 



, iron-<»«s and fomaoes of the, 40. 

, rivers disi^ypear beneath detritus on entering, and reappear 
on leaving the, 48^4. 
Bhamouree, the limestones and sandstones of, ^, 
Birch Torr^ p roport i on pf tin-ore in the vein-stone of, 472* 
BischofE, Pro fess or, on the temperatures of mines, 757* 
Bismuth, compounds of, 111,-79, 884,-5^,-7,-74,546, 640. 
Bbck workpeople employed in the mines of Brasil, and the Unitsd 
States, 289-96, 882-8 : Tablet VI.'> VH 
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key, Gbpt. Thomaa, on the aoriferouB deposit of Agoa Quente^ 

288. 

■ , Oongo SocOf 

250,-4,-7,-60,-8,-6,-6,-9,-72,-4. 
— — — — ^— J on the mano&ctore of iron in Brazil, 262. 
, deflection of a lode at Chalanchea^ 620. 

— ■ , precipitation of copper at Tresavean^ 

589. 

- , ■ ■ assis t ance afforded to the writer by. 

Table Vm. 
fikmej, John, Esq., notice of diamonds discovered at the Gorrego de 

Sio IGgoel, 242. 
Bias Satty produce of, 124 ; Tables IV. XIV. 
BH means of obtaining, 54, 219-20, 528. 
Blisdog, extent of at Morro VelhOj Table VII. 
, dexterity of the Cornish miner in, 151-2. 
, qoantities of gunpowder used under various circumstancea 

in, 201. 

of ore extracted by, at Marro VelhOy Table VIL 

, in other mines, 200. 

, at difEerent depths in Morro 

Velhoy 199-200. 
^er, M., on the argentiferous lead-ores of Aveyron, 104. 
Blade, occurrence of, 86, 112, 545-6, 621,-40, 707. 
Hi^t, Mr. J. T., on the occurrence of stream tin-ore in the Garadon 
district, 695. 
Boue, Dr. H. S., on concretionaiy structure, 702. 
, „ the directions of valleys, 718. 

- , „ relations between the structure of rocks and 

lodes J 187. 
"^ , „ curvatures in beds of schistose rocks, 259. 
, „ granite of Garadon, 662,-72. 

— , „ homblendic rocks of Saint Cleer and Menheniot, 

662,-72, 702. 
^ , „ junctions of granite and slate in Gomwall, 667. 

Boa Vista (near Ouro Preto), on the topaz formation of, 808. 
Boeona, extent and produce of works at, 124 ; Tables IV. XTV. 
Boliemia, proportion of silver in lead-ore of, 101. 
Boiling Wellf proportions of silver in lead-ores of, 120. 
B$laco lodej extent and produce of works on, 124 ; Tables IV. XTV. 
Bofitia, quality of detrital gold in, 860. 
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Bond, Thomas, Esq., scenery of the Caradon district, 697. 

Bonina, Padre, water-wheels first erected bj, in the gold-districts oi 

Brazil, 361. 
Bonnard, M., on the proportion of silver in the lead-ore of Bohemia.^ 

101. 
Bof^egarhy on the iron-ore of, Table II. 
Borer, the, differently used in different districts, 151--2. 
Borgnct, Professor, on the influence of forests on the sources of the- 

Meuse, 138. 
Borlase, Dr. William, on the native-silyer of Saint Just, 110. 

, argentiferous lead-ores of Cornwall, 

118,-19. 

, — ^— tin-mines of Polherrou and Polgootk^ 

453,-4. 
, detrital tin-ore of Cornwall, 486. 



, on early copper-mining in Cornwall, 687-**, 

691,-2. 

, on the Wringcheese & Kell-mar'r rocks, 696. 

'Borriga^ on the copper-ores and sandstones of, 514. 

Borringdon Consolidated Mines, proportion of silver in the lead-or** 

of; 110. 
Borrow, Henry, Esq., on profits obtained at Levant, 442 ; Table XIV. 
Boscean, proportion of metal in the tin-ore of, 472. 
Botallacky extent of submarine works at, 599. 
. — , fresh -water below the sea-level at, 589. 

, eels in the mine- water at, 717. 

., on the granite and slate of, 659. 

, profits made at, 442-3 ; Table XIV. 

, proportion of tin-ore in the vein-stone of, 472. 

Bourooo, M. de, on the proportions of silver in the ores of 

Chalanches, 103. 
Boussingault, M., his analysis of mine and detrital gold, 360. 

, on the mines of Marmato, 137. 

^ , diminished flow of water from springs when 

ground is stripped of wood, 138. 

— — , mean temperatures within the tropics, 768-71. 

Brady, Fort, annual fall of rain at, 477. 

Branches ^ earich. the lodes with which they unite, 83, 91, 607 ; 

Table UI. 
Bray, Capt. Walter, on the auriferous deposits of Oongo Soco, 255 

257,-60,.6,.7 1,-2,-8,-4. 
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(UtmoM Cf^nUs)^ elevation of mountains in, 169. 

, the forests of, 170, 296. 

, 1 destruction of, occasioned a 

scarcity of water, 344, 

~» , laws for the preservation of, 

296, 343-4. 

'*" , manufacture of charcoal in, 

219, 226-32. 
, pastures of,, 168-9, 296. 

, rocks of, 171-3,-6-8,-80,-6, 209-12,-16, 

221,-42-4,-7-50,-97-307. 
, discovery of gold in, 360. 

, gold-mines of, 175,-7-84,-7-207,-9-16, 

221-4 1 ,-5-7,-9-88,-98-304. 

, , people employed by British 

Mining Companies in the. Tables VII. IX. 

, detrital gold of, 342-59. 

, proportions of gold obtained from di£Eerent 

formations, 369. 

, alloys of gold „ „ , 206, 

286, 333-40. 

, iron smelting- works of, 219,-42,-7,-61. 

— ^ mining laws of, 861-5, 

, water-wheels first used in the mines of, 361. 

— ^ machinery of British manufacture now in 

use at the mines of, 288. 

, British capital invested in the mines of, 

246,^9, Tables DL XIV. 

, returns and jirofits made by British Mining 

Companies in, 208,-89 ; Tables VII. IX. 
XIV. 

, quantities of gold obtained in, 366-9. 

, duties paid by miners to the government in, 

208,-89, 361-7 ; Tables VIL IX. XIV. 

, snperccasion of mining by agriculture in, 

370. 

, Slavery at Q<mgo Soco, 289-96. 

, Slaves of native masters, permitted to search 

for gold on their own account 
during holidays, 301. 
, , children of, educated at Gongo Soco, 
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BnzU (Mina$ QtraH), climate of; 849, 725-8 ; "SMm XXX 



-, Bobterranean temperature in^ 725-32. 

-, temperatures at the sur&ce and at depths of 

three, siz, and nine feet compared, 767- 

780; Table XXXVIL 
-, Magnetic declination in, 177. 



Bread, coat of in Chafiarcillo, Table V. 

Breadalbane, the Marquia of, his discovery of the chromate of iron, 

647-9. 
, ^^— — ^— the solphuret of 

lybdenmn, 654« 
Breage, directions of the lodeM and Tallejs in, 718. 
Brecciated stmctore, in rocks, SO, 65, 712. 
, „ lod€$, 84, 463, 712. 



Britanj, disposition of the ores of silTcr and lead in the lod4$ of, 

537. 
Bromide of silyer, the mode of its occurrence in Chafiarcillo^ 90^-2, 

100. 
Biongniart, M. Alex*, on the diminished produce of the deeper parts 

of the lod4S at Chalanches^ 526. 
Brathen^ WJual^ proportions of silver in the ores of, 115* 
Brown, Capt. J. T., on the cost of dividing large msssos of native- 
copper, 428* 

, native-copper of MinesotCf 476. 

Browne, Markham, Esq., on the anriferoos pyrites of ConMorrm^ 

Table XVUL 
BrownMlaum^ on the limestones and copper-ores of, 622. 
' — , •^— organic remains obtained from the metalfi&roiis 

depoBt of, 625-6. 
Brmnado, on the auriferous granite of, 351. 
Brussels, mean temperature of the ground at, 773-5. 

, periods of extreme and of mean temperature at the sorfiioe 

and at di&rent depths near, 775. 
Buekingkam mine, rocks and auriierous deposits of, 376-9. 
Buckley, W. A., Esq., on the produce and profits of WeH Wksal 

Ba$$€t, 449 ; Table XIV. 
Bitdmeh CamolidaUd Mim$$^ proportions of silver in the lead-ores 

of, 120. 
BMtr, Wheals oa^e produce and profito of, 451 ; Table XIV. 
Bmm c h i if rich, ofien surrounded by bodies of in&rior vein-stoiMS, 
93,826. 



¥ 



INDEX. 797 

hdes, rich, strata in the yicmity of, occadonallj metalliferouB, 
274, 826, 476. 

, often occur on confronting portions ) 123, 264, 826, 

of neighbouring deposits ) 880, 476. 

, but not alwajBy 

608. 
^, disposition of metals and ores in, 89, 271,-8,-4-80, 

826, 431-4, 640. 
— , endlong dip (shoot) of, 122-5, 206-7,-24,-9,-82,-5, 

268, 587,-89,-98. 
— , occur in the most highly-inclined portions of deposits, 

82,189,270,811,604. 
-«-, proportions of metallic minerals in, 98, 120, 274-81, 
485-6,-70-1,-82,-98. 
-,of the precious metals smaller than the bunches of 
less iraluable ores, 122. 
^■w, iion-bres of, 20. 
fctii, „ ,22; Table I. 

^^igojne, F. M. Sir J. F., on the quantities of gunpowder required 
^ blading, 201. 

^^inkes, Sir Alex., on the noises emitted by moving sand, 154. 
^'f^dgaon^ on the iron-ores and smelting-works of, 80, 57 ; 
Table n. 

^*i^ R. F., Esq., on subterranean temperature in Brazil, 726. 
^t Wheal, proportion of tin-ore in the yein-stone of, 472. 
^^, Capt T., copper first precipitated by, at Cranbaun, 585. 

^ ifdUT, early discoyery of gold at, 641. 
^Wie, on the granite of, 174. 

*""— , deficiency of labourers in the neighbourhood of, 868. 
Wctteous rocks, 81-7, 70,-1,-7-9, 87, 90, 161,-8,-72-8,245,-9, 

809,-18,-15,-24,-81,411,-12,-20,-4,-81,-60, 
466,-97, 517,-80,-1, 602,-11,-18,-15,-19, 
620,-2,-8,-86. 
— , subterranean temperature In, 725. 
.-, auriferous, 245,-9,309,-13,-15,-24,-81, 688. 
Wttroous spar, 81, 88, 91, 161,-8r5, 245, 881, 408,-11,-20,-4, 

481,-60,-8,-5,-8,-80,-522,-4,-88,-97,606,-18, 
619,-20,-4,-38,-40, 707,-14. 
^eogh, Alex., Esq., on the gold of Coquimbo, 167* 
^^- , „ „ Brazil, 182,- 
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Caldcleugh, Alex., Esq., on the iron-slate of Brazil, 171, 212. 

, „ quartz-rocks of Brazil, 171. 

, „ magnesian limestone of Brazil, 304. 

, „ topaz and euclase of Brazil, 305. 

Caldecotty John, Esq., on the temperatures at various depths, and 

<lifferent times, at Trevandrum, 778, — 80. 
Caldera, elevated beds of recent shells near, 155. 

- - , contain the same diatoms as the present 

sea-beach, 160. 



, earthquake at, 157 — 8. 



Callcott, Mrs. (Graham), on the elevation of the Pacific coasts hy 
earthquakes, 159. 

California, gold-deposits of, 339. 

, quantities and qualities of gold extracted in, Table XXTI. 

, cost of extracting gold in, Table XXII. 

Calstock, tbe silver-ores of 114 — 16. 

Camara, Senr. Manoel Ferreira da, on the detrital gold of Brazil, 
343. 

Camara, gold formation of, 182, l(27. 

, , proportion of gold in, 247. 

, ^, displacements (heaves) of, 183. 

Camborne district, subterranean temperature in the, 752. 

Canada, auriferous rocks of, 371. 

, detrital gold of, 384. 

Candelaria lode (Chaiiarcillo), direction, dip, composition, and pro- 
duce of the, 81—3, 90; Table III. 

Candongay the auriferous granite of, 175, 320. 

, gold of alloyed with palladium, 175. 

, displacement ('^^at;^^ of auriferous beds at, 176, 341, 

Canga, mineral character of the, 216,-36,-47,-8,-99, 316, 767-8. 

, auriferous, 217,-36, 316, 768. 

, cupriferous, 236, 316, 768. 

Canoas, dimensions and arrangements of, Table YIl. 

Capio, on the topaz and euclase of, 305 — 8. 

Captain General of Minas Geraes, rich dessert served to the, 237. 

Capua, the iron-ores of, 22 ; Table I. 

Cara9a, granitic mountain-range of the, 174,-6, 767. 

, tolcose and quartzose rocks, on the slopes of the, 177, 316, 

321,-67. 

, , auriferous portions of the, 177, 

359. 



INDBX. 799 

Ihe milling dutriot of; 655--99. 
, „ graniticy lUty, elvanj and homblendio rocks of, 655^ 

ff ulannifamua gnnite of, 6 64 6. 

t, directiofiB, dipt, widths, and oompositioDS of lodes in, 

e74 — 81. 
„ tin, copper, and iron ores of^ 676—80^ — ^95. 
tt directions, dips, widtlis, and compositions of the cross- 
in, 681—5. 

and (heaves) displacements of the lodes 
bj die cross-courses, 688 — 5. 
9, psccipitation of oopper in, 565, 686. 
„ stetiiftaos of mining in, 457, 694—5,-8 ; Table XIV. 
n injury to meadows, by sand^ mnd, and fool water from 
the mines, 858. 
t n subterranean temperatore in, 744 — 6. 
Kinflstanes, 611,^18,— 20,— 2. 
614, (?) 616. 



C*«<«s«, axw of the open-work at, 576, 665. 
^^*Vf Bichaid, Esq., on resemblances between lodes and the rocks 

they trsTerse, 28. 
, „ partition of tin-ores amongst the partners 

in stream-works, 94. 
, „ early oopper-mining in Cornwall, 686,-90, 
692. 
^"VB^Zi proportion of silrer in the lead-ore of, 120. 
^^*% A?sa mines, proportioo of metal in the tin-ore of the, 472. 

—,prDdnoe and profits of the, 448,-59; TableXIV. 
, winding-engines at the, 148. 
^^>s, Joaqph, Esq., on the reins of ComwaU, 841. 

, „ prodnoe of parallel lodes on the same 

meridjan, 258. 
, „ natiTe-sQrer and sihrer-ores of Cornwall, 

110,— 14,— 16, 
, „ azgentiferons galena ••.••• „ , 

118—20. 
, „ eooDo my of sftosm winding- ) w i 

engines ) 142. 

, „ sobstitntion of tnun-ways for wheel- 
' barrows in Oomwalli 144* 

6m 
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Carne, Joaeph, Eaq., ODopeiiiiigmiiieabymeaiitof bMbaod 

146. 
I OD the sabmarine mixiM of Wert ComwiD, 600. 
Camon-Streamj aa an unie of inflammable gaa at, 453. 
■ ,, the prodnoe and profiti of , 462— 8 ; TableXIV. 

Cam^arthf on proportion of tin-ore in the yain-atone of» 47S. 
Garter, Edwin, Biq., on the argentiferona lead-ore of IrtbtMbm^ 

greirif ISO — 1. 

- , ff proportiona of tin-orea in the Tein- 

atonea of Lamvit and MuOmry BUl^ 472. 
Oarriage, difficnltiea and expenaea attendant on, in Brazil, 288. 
Carvallo, mine of, extent and produce of workaat, 124 ; Table iiv. 
Catvoeira^ formation ot, at CaUa Prtta, 287. 
CoMcalko (detrital) gold-£ormationa in Brasil, 842— A. 
Cate4^o, ( » ) „ Chili, 845. 

Catalan iron-fomaoea, need in Braaili 219. 
Oattaa Altaa, ancient gold-minea near, 221. 

, force emplo7ed and gold obtained in the Yidnity of, 

800. 
, topas in the neig^bonrfaood of, 800. 
Catia Branca, quartzoee talcndate of, 178. 
, aariferooa qnarti of, 179. 
■ , quantities and proportiooa of gold obtained from, 
179, 827,-67. 

, anbetances alloyed with „ , 

179, 886. 
Catta Preta, anri&rona depoeita of; 180—2, 287—41. 

,q n a n titi fta and qoaUtiea of gold obtained at, 287—40. 
Counter lode (Chafarcillo), directioni dip, and produce of the, 81, 

92 ; Table m. 
Oaritiea in the earboniferooa limeatonei 625. 

„ metalliferooa depoaila, 75, 89, 126, 812|-77, 481, 625, 

681, 707. 
Oaiotte, M., atatiatica of copper-mimng in Giili, 166. 
Cellular structure in metaUifeioua depoaits, 75, 89, 126, 812^-77, 

481, 625,-81, 707. 
Central mine, metaDiferoua d^wait of the^ 488. 
— — — , expenditure and profits of, 459 ; Table XIV. 
CkaceMoUr mine, pradpitation of copper at, 585. 
Chain, quantitiea (^ uaed £or die winding-enginea at GoTM Aw, 14S. 
ChaUxnchee^ on the rocks of, 517—19. 
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on the directionB, dips, widths, and ingredients of the 
lodes at, 520^-6 ; Table XVL 
y ff natoze of the ores obtained at, and proportions 
of lilrer extracted from them at, 108, 525-9. 
, „ direction, dip, width, composition, and influence 
of the crosi-vein at, 526^-7. 
^Uk, en mxr iflsning from crevices in the, 250. 
^V*in niu» «l«Tati<m and scenery of, 69—70. 

, the rocks of; 70—80. 

, , metalliferous character of some of them, 76. 

' , darections, dips, widths, and composition of the lode$ in, 

80—121; Table m. 

' t lodet of, prodnctiye in the limestones onlj, 86. 

' , , enriched on their union with branches^ 91, 

t , nature of the ores they afford, and proportion 

of each kind, 89—93,-8—9. 
, , nature and ralne of ores obtained from them 

in the different limestone formations, 108-21, 
586; Table IV. 
y , ex tr a ordi nary richness of certain portions of, 

91,-8. 
, directknSy dips, widths, and compositions of cross-veins 

in, 124—6. 
, statistics of mining in, 149 — 58. 
, intersections and (heaves and throws) at rooks and lodes 

by eross-veins in, 126 — 85. 
, cross-vein intersected by a lode at, 129. 
, ptoportions of sihrer extracted from Tarioas ores by 

di&rent modes of treatment, 97. 
, ores (when dressed) dirided amongst the shareholders 
in mines at, 94. 
>, great quantities o( remaining both tmdergronnd 
and at the sorfiM^, for want of water to dress 
them, 98 — 4, 148. 
, mde and wasteful modes of working the mines in, 145- 

147,-51—2. 
, cost of labour, food, water, and materials in, 150 ; 
Table V. 
(^medhrtmlU (Orasty) mine, auriferous deposita of the, 872—5. 
^niwuiuis, H., p ro por tion of silTer in auriferous pyrites from the 
100. 
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Ghftrooftl, 66, 219^2, 890. 

f diZDeront modfis of jvepsnu^y 262| 890* 

, Mnoont of ft£BoTded bj giTon moamrM of wood, 890* 

, different qiuditios of, from wood grown on wions 

219. 

, quantities of^ need for wnftltjug known weigbtBof inm, 57, 
890. 



Charges of gunpowder nsed for blasting in different plaoesi 800 ; 

Table Vn 
Gheesewring, granite-qnarrifis near the, 666,-72. 
Chemnits, the Mining Academy of, 691« 
Chetoa Peepol^ aoriferoos sands of the Alnknnnda at, 4. 
Cheralier, M. B., temperatores obserred bj, at different depAs, in 

Brazil, 77L 
Ckifionei (winzei), Tertical or highly-inelined openings on die 

courses of lodei in Chili, 147. 
Children, gold extracted bj, from send and mod in die streets of 

Itabira, 217. 
Chili, on the mines of silTer and oopper in, 69, — 167. 
„ annrarons (Catctt^o) detntos of, 845. 
„ mining laws of, 148. 
-, statistios of mining in (ChaSardllo), 149-68. 
China-clay works, damage d<me bj refbse from, 868. 
Chissele nsed for catting rich masses of natiTS metals, 91, 427-8. 
CkiUiUey the iron-ores of, Table IL 
Chloride of sUrar, 76, 90,-2^8,-8, 110,-11,-17. 
— -^— — oopper, 162,-6. 

Chknite, an ingredknt of die rooks, 7, 8, 11, 172^-86, 872^-9,-80, 

887,*99, 400,-2^-28,-89,-68,-6,-94,-6, 
499, 517, 602,-86,-60,-67. 

y „ metalliferous deposits, 8, 412y-24r60r6, 

468,-«0, 628^4,-88,-65,-76,-97, 605,-88,-68,-75r6,-9. 
Chloro-bromide of silTer, 76,-7,-90,-2,-8,-9, 117. 
Ckoocoii on the iron-ore o^ 22 ; Table L 
Chowgurhka, the iron-ores of, 18. 
CkawmitUf on the schistose rooks and oopper-ores o^ 9. 
Chnstiania, on the metalli£Broas rocks of, 648. 
Chromate of iron, 174, 647,-9. 
Chynoweth, Oapt John, ot, the proportions of copper in Tein-itaMs 

of die National Min$, 470-1. 
Clansseui M. P., on the calcareous rocks of Brasily 178. 
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M. P«y cn tbe MiriJBroiis qaaarti of Brazil^ 182. 
-^-~ 9 „ qoftlity of gold from Sta. AnnOj in Brazil, 

216. 
f yi proporUouB of gold from difEereot ) 9f > 

i fermationBi ) 369. 

* ^/^^ Dr. B. I>*y on the application of fire to rodka and yeina in 

Sweden^ 61. 

-^— , „ uae of torches of fire in the mines of 

Sweden, 62. 
, M aoctunulations of ice in the mines of 
Bdrttas and Persberg, 479. 



The Bev. W. B«, on the auriferous granite of Australia, 176. 
Ckf-inmrntmrn of Bengal, 66—7. 

21, 84, 172,-82,-4,-6^-94,-6, 210,-11, 494,-6-600, 
541,-56^^,-9,-74,-98, (7) 602,-70, 700. 
-, alternating with talcose slate, 21. 
> Atoemafeelj dirided bj, and dividing, auriferous quartz, 

194; Table YI. 
-^ blended with a quartzose and pjrrido matrix of gold, 194, 
Table VL 
aUojs of gold in, 582,-4,-6,-7. 
rate of blasting iodes in, 200. 
-, aoblerraoean temperature in, 726-7,-88,-40,-lr8r^, 
749r^6r8 ; Tables XXXm. XXXV. 

o^ 9, 11, 20,-6,-8, 80,-lr*, 168^-77-8^-80,-8, 
186-7,-90,-8, 207,-ll,-14r-16/-19,-21r-8, 
227,-9,-87,-42,-5^9,-51^-5,-7,-9,-64,-6, 
269r-97r-8, 801,-8,-9^1 1-14,- 16 -19, -72, 
876,-7,-80, 500-lr-42-8,-61-5,-68,-8,-76, 
598, 602,-4,-14^^7^78, 708. 
— , in certain slates incline at higher angles than 

tiie io<U$, 564, 604; Tables XVUL XX. 
— , in deposits of iron-ores, 26,-8,-81,-6,-6, 187- 
188, 214^15,-19,-21,.8,-7,-45,-9, 808,-18, 
815,-17, 548,-51-8,-68. 
— , in avriferoiM deposits, 180, 211,-15,-19,-21,-8, 
217,-59,-99, 801-2,- 10-11,-18,-15,-17.18, 
819, 872,-6,-7,-80, 549.-65-6 ; Table X. 
— i in cupriferous deposits, 8,-9,-11,-18, 548,-58, 

556-7. 
— , enclosing (Hifr$$$) masses of rock, 20, 190, 
251, 817|-78, 558-68, 606, 712. 
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Clif mine, rooks of the, 422-*8y-87. 

1 relation between rocks and Tein-Btones at tlie, 487—8 z 

Table Xn. 

,directumf dip, width, and composition of the lodm 

423-89. 
■ ■ , relations of copper to the stmctore of the vein- 
432. 

, proportion of (native) copper in the lode of, 434—6. 

, ,1 fine copper in the crude metal of, at differ- 
ent depths, 436. 

, crystals of copper in, 431. 

, endlong dip (shoot) of copper in the lod$^ at, 438. 

, native copper sometimes enorosted with native silver, aft, 

436. 

, sltde, and displacement of the lode bj it, 439. 

— , man-engine at, 439, 

, produce and profit at, 440,-69 ; Table XIV. 

, subterranean temperature at, 734. 

C/t/mine, Souths rocks of the, 460. 

• , relations between the rock and lode at, 460-2. 

. , mssses of copper obtained at the, 462. 

1 ,proportionB ci crude metal contained in the vein- 
stones, 462. 

1 , drift overlying the surfiuse, 460. 

C^/ofid iima/^amotsd fiunes, analysis of water from hot spri^ 

586. 

^ subterranean temperature at the, 762. 

Climate, of Brazil (Minas Qeraes), 349, 726-33,-71-80 ; Tabks 

XXX. XXXI. xxxvn. 

, „ ChiU (Chafiardllo), 724-6. 

— , „ France (Alps of Dauphiny), 628. 

— , „ India (Turaee of Kumacn), 44. 

— , „ Norway, 479. 

— , „ (the Onited Kingdom), CSiannel Ishmds, 734 — 7. 

— , „ , England, 744-61. 

— , „ ^ Ireland, 737-44- 



, „ (the United States), Michigan, 466^-77^^-9, 783-4. 

, „ , Virginia, 732-8. 

Cloak, Mr. N. 8., on the produce and loss at Cafwm Streaen^ 458, 

Table XIV. 
ClogoM^ rocks of, 635-7. 
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dcpodt o^ 637-41. 
pradnoe and qmlity of gold obtained at, 641-2 ; Table 

xxn. 

Pder, Bh|.9 on die produce and profits of South Caradon, 
07; Table XIV. 
H«be,o^ Bengal, 65^. 

— . y drawn to Galcntta by locomotiyee worked with 

Sngliah coke, 68: 



cheapnea of, as fuel at Lake Snperiori 478. 
t^ of New BnuiBwick, 505. 

» , foflBilB in, 504-6. 

» , ■ ores of copper in, 509-10. 

affording ores of copper in Nora Scotia and in 
607-9. 

— vioi^hi beneadi the sea, 599-600. 
** laiiM s, anbterxanean temperatore in, 753-5. 
GM^ ocea of, lllr-12,-16,-21, 526,-46, 644. 
* — . , frequently aMociated with silyer and its ores, 111, 

112,-16,-21, 526. 
^(aibaXfOc^of,441. 

, precipitation of copper at, 591-2. 
, pfodnoe and profits at, 441 ; Table XIV. 
CiK si (CaiiH), earlj diseorery of copper at, 154. 
<^«ii^ anrifooiis deposits of, 243-7. 

, their discovery, 243. 
*, quantity of gold obtained at, 247, 367. 
^^ W. J.y Esq., snalysis of gold from Candonga, 175, 334. 
^c^ i^amesy Esq., on the produce and profits of Wh^ TrtUxumyj 

719. 
"^ , „ on the persons and steam-power at „ , 

720. 
^^ Ospt. Joseph, p ropo r tion of tin-ore in the vein-stooe of Po^dfes, 
^ Wk44d, on the natire silyer of, 110. [47». 

'*' ' ' • n submarine works at, 600. 
^^*tto mine, gold of, asBociated with the ores of antimony, bismuth, 

«d isUnrium, 180. 
^ acssi^e, Wiit^ proportion of silver in the lead-ore of, 110. 
CbBm^ Capt Williiun, en the auriferous dep^ Chngo Soco.iit^ 

255,-7,-60,-3,-6,-8,-9,-71,-2,-4. 
"^ , „ proportion of charcoal and ■»»^i*»^g of 

iron-ore, 262. 
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kpt TVillittn, on the anritoooi jaeolK^ 

0tream at Taboleiro, 25S. 
Cciorada^ the xooks of, 70—80. 

the^M^Mof; their diiectioii% dipt, mMu^ ooi np <MitfawM» 

and rtruct ur ee, 81-92 ; Table IIL 

; tfieir chaiacten in different rodca, 85*— 6 ; 

Table m. 

, eometiniea dinde into yeina on pawing from 

one rock to another, 84. 

f occasionally enoloee (hanei) manes reaem* 

bling the adjoining rookai 84. 
of caremoiiB s b r u c ture , 77, 89. 
unite, 92. 
•p are enriched at their muon with Teina, 88, 91. 

-, richest when most highly inclined, 82. 

-, kinds, qnantities, and qinJities of the silrer- 

ores they afibrd in the sereral Hmestones, 

95-121 ; Table IV. 
-, exceptionally rich porticos o^ 90— S. 
', deflected on the line of thdr dip by a bed 

of limestone which is rich in their rioimty, 

82, 114—19. 
•-, one W« in, intersects a cro«f-wm, 129. 
-^croM-MMS of, their directions, dips, widths, compositions, 

and structure s , 71, 126 ; Tsble m. 
-, , intersect, and frequenUy (heave) di^laoe 

the 2(H20f, 71, 127— 85 ; Table m. 
-, ^^ displace the roda in one instance only, 71, 

126. 
— I homblendio dykes at, 80. 
— • subterranean temperature at, 724. 
-, amounts paid for Ubour, food, and materials at, Table Y. 
^ IL, on the quantities of gunpowder needed for bbating, 20L 
— , „ comparatiTe Talufls of hemp and of wire ropoi, 

148. 
_ ^ wheel-bazrowB and trsm- 

f ft w 

waggons underground, 144. 
»— , „ railways in the mines of Oomwall and Denv, 

669* 



Cemhe Martm, minea and sUrer and lead at, 1 09. 
O o wip os it i on of deponts containing 1 . ^^^ 501 
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o€ dspoBti coatuidiig | m talcoee, micaceons, and cUo- 
tbe <mm d antimonj, ) ritio rocks 179, 334,-7, 617. 

in day-alate, 385,-7, 545,-8, 

666, 707. 

in calcareooBi alternating with 

homblendic, rocks, 118, 617. 

in homblendic and f elspathic 

rocks, 121, 535,-6. 
of depoata containing ) in talcose, micaceous, and chlo- 
Ae ores cf bismuth, I ritic rocks, 179, 334,-6,-7, 

640. 

, in clay-slate, 111,334,-5,-6,-7, 

874, 546. 
of deposits oontaioing ore of Chromium, 647 — 9. 

ores of Cobalt, 111,-12,-16,-21, 

623—6; Table XVI. 
of deposiCa containing ) in granite, 511, 675-80 ; Tables 
copper and ks ores, ) XXIII. — XXVL 

, in gneiss, 526. 

, in micaceous, talooee, and chlo- 

ritic rocks, 4, 6-8, 1 1, 15, 18, 
873—8, 495, 696-7, 605—6, 
688—41,-53. 

, in felspathic and homblendic 

rocks, 162—8,-5, 411—12, 
420 - 38,- 60- 5,-8-73,-5,-9, 
497, 585-6,-8, 735,-7. 

, in clay-slates, 194—9, 545-50, 

655-7,-64-9,-74-8, 676-7. 

, in porphyry (elvan), 441, 677, 

Tables XXIH. XXIV. 

, in carboniferous slates, 605—8, 

616—18. 

, in carboniferous limestones, 

618—19,-24—6. 
, in the coal-measures, 508—5, 

506-10. 
, „ New Red Sandstone, 
518—16. 
, „ Canga, 286, 816. 



of depociU containing i m granite, 175, 811,-20,-82, 



%% gold,} 884,-7. 
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depodts oonteming ) in talooae, miotoeowis, and eUo^ 

gold, ) ride rockB, 177-80. 210,-47, 

298, 800,-2,-11-12,-15, 

820-1,-82,-4,-5,-7,- 

888, 688-41. 
in qoarts-rockB, 181, 821,-82, 

887. 
in cky-datei, 182-4,-94-9, 206, 

207-10,-98-9, 812-18,-21-2, 

828-9,-82,-4-6,-6; Twhim 

VL 
. in calcareo-ciliceoiiBroola, 245-9, 

815,-23. 
— ^— — — ^— in liabiriU and JacotmgOj 212- 

216,-21-2,-4,-6-42,-6-7, 
254-84,-6-98, 808-4, 
818-14,-25-8,-80,-2,-6,-7 ; 
Table VUL 
, in Carvoeira^ 289-41. 



of depoaU containing ) . - 

ore. of iron, t "^ «~"*^' ^"- 

— , in micaoeona, talcoee, and ehk>- 
ritic rocka, 180,-4, 211-86, 
298,-99-800,-8,-18,. 16,-18, 
821-8,-4-5,-78. 

, in clay-alatea, 184,-94-9, 812- 

818,-17,-21-8, 548-9,-68-5, 
668-9. 

in Canga^ 216,-86,-47,-8,-99, 

816, 767-8. 



of denonta contauunflr l • ao ra^ 

, in f el^thio and bornbleDdio 

rocks, 588-7. 
,in clay-elate, 110-12,-16-21, 

705-14. 
, in quartz-rocks, 648-4. 
, in carbonif erooa limestone, 619- 

621. 

epoei romg i ^ jj^^mijiflndic slate, 627. 

ore of manganese J ' 
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of depoat. dforfuHJ ] i, talcose date, 495. 
ore of manganese, I 



-, in Jacoiinga, 215,-19,-23,-63, 

264,-5,-9, 803,-14. 
•, in CarvoeirOy 239-40. 



of depositB containing the ore of molybdenum, in 

micaceons slate and porphyry, 654. 
o£ deposits containing ) . ^ _ , ^ 

the ore. of nickel, } "* '^'^ ^^^-^- 

■ ,in homblendic rocks, 121. 

-, in the coal-measures, 503. 



of deposits containing ^ 

palladium, [ ^ «^^^ ^^^^ 311,-34,-7. 

— — , in Jacotingaj 215,-19,-23,-63, 

264,-5,-86, 835,-7,-8. 

of depoats containing \ in Jacotingay 248,-86, 885,-7, 

platina, ) 838,-40. 

of deposits containing ) . mo roi /• 

.JV , ., ^ > in gneiss, 103, 521-6. 

surer and its ores, ) ^ ^ » 

— , in clay-slate, 105,-9-21, 545, 

549,-66,-8, 708-11. 

, in felspathic and homblendic 

rocks, 533-8. 

— — — — J in homblendic, alternating with 

calcareous, rocks, 89-94, 
98-121. 

of deposits containing ) in talcose, micaceous, and chlo- 
tellurium and its ores, ) ritic rocks, 180, 299, 315, 

334,-6,-7,-76,-82. 
of deposits containing ) in granite, 77, 175, 359, 472-3, 
the ores of tin, f 486, 631,-64-5,-76,-8,-9. 

, in clay-slate, 77, 202, 359, 

472-3,-86, «30,-76,-80. 

, in porphyry, 665. 

of depoat. contoining | j^ ^^^ 

the ores of zinc, ) 



-, in talcose, micaceous, and cUo- 
ritic rocks, 617,-40. 

-, in day-slate, 112, 545-7, 707. 

-, In homblendic and fel^mthic, 
alternating with calcareous, 
rocks, 86. 
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Comporition of rock, containingj j^ ^b^^e^^ lim««toiie, 681 . 

the ores of zinc, ) 

of crosB'Vetns, 125, 232,-86,-^, 330,-40-2, 439,— 74 ^ 

626,-68,-98, 608,-82, 716. 

of slides, 252, 439. 

Conceicao, rich bunches of gold at, 216. 
Concretionary structore, of homblendic rocks, 702. 

— , „ qoartzoee clay-skte, 702-3. 

' , „ copper-ore, in grmnitei 512. 

, „ „ , in the coal-mearorw, 509. 

, „ n 9 J9 New Bed Smdalona, 

, „ lead-ore in claj-slate, 702-3. [513. 

, „ iron-ore in the coal-meamrea, 66. 

Conducting powers of rocks for heat, 753. 

Condurrow, proportion of tin-ore in the vein-stone of, 472. 

, tin«ore of, separated from its matrix bj the natoral 
action of running-water, 354. 
Conglomerate, 80,-9, 394-6, 403-4,-39,-74,-80, 501-3, 601. 
Configuration of vein-stones and of the rocks which bound them, 

188, 207,-23-4,-8,-30,-46,-59. 
Connorreef the rocks of, 542,-63. 

, „ metalliferous) their directions, dips, widths, oompo- 
deposits of ; j sitions and structures, 545,^-8,— -9, 

553,-63-8, 738. 

, y, „ ; one of them more highly inclined than 

the cleavage-planes of the rocks, 
564; Table XVIIL 
, „ „ ; argentiferous and auriferous pyrites in, 

, predpiution of copper at, 569-71,-87. [568. 

, subterranean temperature at, 738. 

Consolidated ndnes^ produce, costs, Royalties (Dues), and profits of, 
452 ; Table XIV. 

Constancia, extent and produce of works at, 124 ; Table XIV. 

Cooh'S'kitchen, on the alternations of granite and slate at, 658. 

, proportion of tin-ore in the vein-stone of^ 472. 

Coolies (labourers), payment of, in the Himalayan iron-works, 58-9. 

Copiap6, consequences of lessening stream in the river of^ 189. 

Copper and its ores, 4-11,-18, 20, 62, 77,-9, 112,-17-18,-48,-54,-62, 
163,-5,-6,-95, 236-7,-86, 334-8,-40,-78, 413,-21-2,-5-86, 
461-6,-8-73,-5-8,-80-4,-7-9,-94,-5,-7, 500,-3,-6,-18-16, 
525-6,-3 1 ,-6,-45-9,-53-7,-6 1 ,-4-8,-74-8,-97,-9, 606-7, 
617-19,-24-6,-39,-53,-77-81,-6-94,-8,707. 
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implementB of, at Lake Superior, 412-19. 
•fimtlTe, structure of, 431. 

specific gT&yity of, 429. 



i 



— — , proportioo of, in the lodes and vein-stones of Lake 
Superior, 421,-6-7,-34-6,-40-1,-70-1,-3,-82,-8-9. 
electro-deposited, structure of, 431. 

p q>ecific gravity of, 429-80. 

', „ , after compression, 430. 



smelted, structure of, 430-1. 

specific gravity of, 429-30. 

precipitiitioo of, 562,-9-92 ; Table XVIIL« 

subterranean temperature in, 756-8,-61 ; Tables 
XXXIV. XXXV. 
^mining, ancient, in Chili, 154. 

„ , in Cornwall, 686-94. 



^^^ FiMllM^ construction and operation of Stamping-machinery at, 

426. 
, costs of extracting (native) copper at, 426. 
, expenditure and profits at, 459. 
, subterranean temperature at, 733. 



SHver-mines, East, proportions of silver in the ores of, 1 15. 
**>walt, on the stanniferous granite of, 175, 664. 

„ directions of lodes and cross-veinSf in, 309, 674, 

681, 704,-15. 
„ sUverH)res of, 110-18,-21, 710-11. 
„ aigentiferous lead-ores of, 118-20, 708-10, 
„ dispUcements (heaves) of lodes in, 128. 
„ subterranean temperature in, 752, Tables XXXm. 
XXXIV. XXXV. 
-, the minen of, frequently employed as Superintendents of 
mines in North and South America, 152. 
Corn Qiarmaig, on the chrome-ore of, 643. 
^J«<8 of obtaining pyrites (Sulphur-ore) in Wicklow, 562. 
— - native copper at Lake Superior, 426. 

" gold, by English Mining Companies, in Brazil, 

327. 

— „ in California, Table XXIL 

^^^^ PrtL nm, on the pyrites (Sulphur^ore) of Bammelsberg, 544, 

546,— 52. 
OnmmiSf on the native silver and silver-ores of, 118. 
produce and profits of; 456 ; Table XIV. 
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CrenniSf East, produce, expenditure! and profits of| 459. 

CrenveVf ventilation of, 220. 

— -— , plunger-poUf when naed at, 670. 

Qriddtt, J. K. A., Esq., on a rich bunch of gold at Oongo SocOp 27S. 

Crojhff Wheal, tin-ore of, separated from its matrix bj the nataxml 

action of nmning-waterf 354. 
CrofUf, Edit Wheal, subterranean temperature at, 764 — 5. 
Cromlechs in Upper India, 19, 28. 
CnmehatUt the rocks of, 541. 

metalliferous \ their directions, dips, widths, compo- 
deposits of ; ) sitions, and structures, 543-57. 
„ , masses (Hones) of slate conformablj 

enclosed in, 551,-3. 

„ , mixed with auriferous silver, 549. 

cross-veim in, their directions, dips, widths, and 

composition, 558. 
„ , displace (heave) the metalliferoo* 

(Sulphur-Bourse) deposit, 558. 
dimensions of holes, weight of powder used, and quan- 
tities of stone broken in blasting at, 200. 
precipitation of copper from mine-water at, 572-3,-87* 
„ , introduced from Cornwall, 585. 

subterranean temperature at, 738,-52 ; Tables XXXTII. 

XXXV. 
in granite, (?) 176, 341, 681-5. 
gneiss, 526-7. 

clay-sUte, 558-9,-98, 608, 715-17. 
ItahiriU and Jacotinga, 225-6,-32,-86-7, S41-S. 
homblendic (trap) rocks, 439,-74. 

„ and felspathio, alternating with calca- 

reous, rocks. 71, 124-35. 
carboniferous sktes, 608,-22. 
„ limestones, 622. 

directions of; 124, 232, 526,-58,-98, 608,-22,-81, 715. 
„ , approximate the directions of one ferics 

of joints in the rocks, 124, 559, 681. 
dips of, 124, 232, 474, 526,-58-9,-98, 608,-22,-82, 716. 

, at higher angles than those of the lodes^ 527, 682. 

, towards bodies of granite, 125, 682. 
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widths of, 125, 226,-32,-86, 841, 439,-74, 527,-58-9, 
598, 608,-22,-82, 715. 
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of, 125,-75, 226,-32,^, S41, 499^74, 

527,^9,-98, 608,-22^82, 71#. 
V y» , in different rocks, 125^ 6M/^<M^ 

, rtroctore of, 125,-6, 683. [7M. 

> do not always appear at the snrfiuse, 717# 

of inconsiderable borizootal aad rei^eai 

nnge, 129, 225,-82,-86, 841, 717. 

, appoirmncee of their opposite waUSf 71-2, 12^, 4^/74^ 

influence of their widUis <m the extent to wiaA ik^tf 

displace (heave) lodes^ 685. 

, the aame, heave the same lodes diMunni JkluMim M- 

different depths, 717 ; Tabfo XXTIf . 
„ , simply intersect a lode in ooe spo«, j^i^himfe 
it at another, 717 ; Tabk XXVUL 
, Atave a lode^ but merely intersect eertais e4 'ml r m te i i ^^ 
598. 
h£ave different lode$ different ifisTsnw s^ tkr 
depths, 127. 
, iUoM^different lodee in different cCreetions m$ tK# 

dei^ Table XXUL 
, different, heave the same lodes ^aSUnadj^ ITJp VA^ 

717; TabkXXIV. 
„ , heave di&rent lodes flmiiarly, 127; TsU* 
XXIV. 
inflnence of the angles they indnde, on tlM esdsni *A 
heaves, 127. 
, proportioos of heaves, and of sfanpfe Asplaonseals, ^/ff 

684. 
, sometimes intersected by lodes, 129, 685 ; Ta>/Us IIL 
XXIV. 
OsMdals, rentilation of, 220. 

<^«Kisr, J. W., Esq., <m the &I1 of nun at OntOMgon, 478, 
^^ymah at topax, 807-8. 
-, „ endase, 307. 

, „ gold, 217,-36,-41, 302,-3,-56,-9. 
-, „ n 9 of different forms, are of unequal richness, 336. 
-, „ copper, 431-2. 
>, „ „ , their relations to the crystalline forms of their 

matrix, 432. 
>, most abundant in the least prodoctiTC parts of lodes, 89, 681. 
Ayttallina stmctore, more preralent in the cross-imM than in the 
lodes of Chafiarcillo, 125. 



814 INDEX. 

CrTBtalline •etbn, detenmned in satormted lohitioiM, by Iha n 

dnctkm of loHd mbftanoea, 7 Id. 
Cukirt UmUed wUnes, on the argenttferoos lead-ore of, 120. 
Cuddra, proportion of tin-ore in the rein-stone of, 472. 
Cumbiif proportioQ of gold in the JacoHnga of, 258. 
Comberland, propordons of nlrer in the le«d-oree of, lOS-9. 
Coming, — £tq., on the prepumtioQ of Hme from shells in Chili, 155. 

Damiei^ Wksal, profits resliied at, Table XIV. 

Dandaj on the copper-bearing beds of, 7. 

Daniel, John, Esq., on the method and cost of stamping Tetn-stooea 

near Lake Superior, 425-6. 
— — ^~— to yy ^ extracting large mss s as of na- 

tire copper from the mines, 427. 
y „ precautions adopted to prereot the effeds 
of cold in mines, 478, 784. 

, „ man-engine at the Clif mine, 489. 

Darlington, John, Esq., and Phillips, J. Arthur, Esq., on the produce, 

oosts, and profits of mines, 459. 
Darlington, Weil Wheal^ on the silrer-ores of, 116-17. 
Darwin, Charies, Esq., on the Talley of Copiap6, 140. 

„ sounds occasioned bj moring-sand, 

140. 

„ beds ofihells at considerable eleratioQs 

in Chili, l&5,-9r^. 
„ methods by which ores are brought to 
the surface, in Qiili, 147* 



silver and silver-ores „ , 100. 
(supposed) prevalence of floor in tm is rfo , 

680. 
auriferous sands of ^ Bhine, 848,-61-2, 
856,-8. 
ventilation of mines, 220. 

proportions ©f ■il^c'lof Saxony, 101-2. 
in the ores) ^' 

„ „ France, 104. 

Davey, Richard, Esq., on the produce and profits of Wheal BuUiTf 

Wheal Unity, and PMke, 451-2. 

bvey» OapC Simon, on tha ventilation of mines, 220. 
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S. H., mod Sqnier^ E. G., Esq., on andent mining-works, 
and omjunents found near Lake Superior, 416,-18-19. 
^ 6. M. M.y Baq., on the produce and profits of Wheal Alfred, 

Ptiscipid, J. W^ on the fossil Flora of New Brunswick, 505. 
f „ copper-ores of the Nova Scotian coal- 
measures, 508. 




S. J., Esq., on the detrital gold of Canada, 884. 
Arthur, Bsq., on the auriferous deposits of Merioneth, 635,-8. 

filling joints in limestone at Cha&rcillo, 75. 

„ ItabiriU, at Agoa QuerUe, 225. 

f J^hmrtUy on the iron-ores of, 40. 

magnetic, 8, 69, 177, 872,-95, 405,-92, 511,-13,-15, 

520,-31,-41, 603,-16,-37,-47,-73, 703. 
mJTif, effects of, on the temperature of water entering 
7M. 
of wahrer lodm bj a metalliferous bed, 76, 82. 
t, an fturiferous deposit bj a crosS'vein, 232. 
^«rw. extent and produce of works at, 124 ; Table XTV. 
"[^ -f quantities and qualities of silver-ore obtained at. Table lY. 
^1**^, H. A« J., on alternations of granite and slate at Coolie- 
ttQl«a,658. 
^ (l^m) Dboora, granite-veins in mica-slate at, 27. 

>, temple, artificial rock-basons, and cromlechs 
at, 27—8. 
dilEerent, oomposition of metal- 1 90-3, 103-21,-94-5, 201- 
lifierous deposits at | 208,-31-3,-5,-41,-79-80, 

284, 388-40,-82, 436,-78, 

535,-45-50,-65-8, 607- 

608,-16-21,-67-9,-705-9. 

, widths of „ , 180, 685. 

, hardneas of „ , 199, 200, 473 ; Tables 

vn. xxn. 

„ ; auriferous ) proportions of gold ) 203,-5,-80,-2, 
depontsat, ) afforded bj, ) 235,-41,-5,-84, 

331,-82. 
•> ; M » qualities of „ , 205,-85, 333. 
„ ; „ , nature of \ ^^^ ^^ 

aUoj of j »» ' 206,-86. 

„ ; „ , decline more rapidly in Itabin'te, 

(Jacotinga) than in cla7-slate|331. 
5t 
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Depths^ di&rent, leBd-lodu nt^ proportioiii of 8il?er extnded froot 

ore Afforded by, 708-9. 

, „ , widtfae of crof f-9€tii« ftt, 685. 

■, ff f extent of diBpIeoementt (keavei) ftt, G85| 717. 
, I, , sabtemnean tempenitaie at, 724—80 ; Tables 

xxxn.— xxxvn. 

, rate of increased, in mines, 448, 608, 748,-64-5. 
DerbjBhire, p r op o r tiona of nlrer in the lead-ores of^ 109. 

, miners bronght from, to woris the nunes of North Deroo, 

De$cob€rta^ rocks and amiferoos depoaiU of, 298-9. [109. 

Deicubridora^ disoorery of silrer at, 69. 

— ^-»- — y direction, dip, composition, and stmetnre of Um icdt 

at, 91,-8. 

, extent and produce of works at, 124 ; Table XIV. 

D€$empHOy on the rocks of, 72. 

, directions, dips, and characters of the lodeM at, 81, 90-2, 

, extent and prodnoe of works at, 124 ; Tables IV. XTV. 

Detritus, 42-8, 70. 

, anriferons, 8, 842-60,-84, 498, 627-88,-42 ; Table XXIL 

— — , stanniferons, 629-80^95. 
— ^^ , copper-bearing, 488-7. 
Deronshire, stanniferons granite of, 175. 

, proportions of silyer in the lead-ores of, 109-10. 
, CansoUdaUd Mines, precipitation of copper at, 584,-92. 
-, , produce, expenditure, and profits 

of, 458. 
Dhodnlee, the qoarta-iocks of^ used for constructing flirDaoes, 80. 
Dhootm Deri, cromlech and iculptured stones at, 19. 
Dhoora Kanhi, iron-ores of, 22 ; Table L 
Dhunniak6te, the slates and siliceous limestones of, 84,-6. 

— — — , „ iron-ores and furnaces of^ BS, 57. 

Dktmpoare, the slates and limestones of, 19. 

-, bumehee of copper-ore at the intersections of the joints 
in, 15^16. 



Diamonds, disoorery of at the Corregode 8a8 Miguel, 242. 

, antiquities disoorered amongst, or in the immfdiste 
ridni^of, 844, 



in raised beaches identical with those in the present nnds 

of the Pacific, 160. 
Dick, Allan, Baq., on the specific graiity of smelted copper, 429. 
Dickson, J., Esq., on an ancient Indian Tillage imbedded in aniiferoiii 

graTcl, 884. 
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P. van, on the detritel tm-cre of Banca, 631* 
P. Bk)^ on the uae of sodmm amalgam in BrazUka 
Table XXn. 

depoata, 4, 5, 7, 9, 11, 19, 20,-2,-5,-6,-8, 30, 

88,-5-7,-9, 41, 71, 80-1, 161,-4, 

810,-72,-75.7,-9, 408-9, 520-1, 

582,-42,-75,-96, 604,-16^18, 

620-3,-87,-47,-52,-74, 704,-37. 

, uguallj greatest when rich, 189, 270. 

, greater when they hare a N. — S. than 

an E^— W. direction, 405—9. 

depoBtBy generaUj, coniurmable to stmctore of 

the rockfl adjoining them, 
810,-72,-5-7,-9; Table 
X. 
„ » 99 9 parallel to the oontonr of the 

nearest mountain ranges, 
810; Table X. 
*— , of the greater number of lodei^ towards the nearest granite, 

€75,-88. 
«-^, atocsBtioQ of dip on paanng from Manto into Hmestone at 

OtafiarriHo, 82. 
--.. of €ros«-tmw, 124,-5, 439, 526,-58r-75,-98, 608,-22,-81,-5, 

715. 
— , „ , higher than the dip of lode$, 526, 682—3. 

~. „ , towards the granite, 125, 682. 

'— , fltnta different on opposite sides of a crots-f^'ii, 71, 82. 
Domg^ pr o p or ti on of tin-ore in the vein-stone of, 472. 

of metaOiferons deposits, 4, 5, 7, 9, 11, 19, 20,-2,-5,-6, 
28, 80,-3,-5,-7,-9, 41, 71, 80-1, 161,-4, 309,-72,-5,-7, 
879, 408-10, 520-1,-32,-42,-75,-96, 608,-16,-18, 
620-8,-87,-47,-62,-74, 707,-37 ; Tables L H. X. 
of aoriieroQs deposts nsoall j conform to the strike of the 
rocks abore and below them, and to the directions of 
the neighbooiing mountain-chains, 310,-72,-5-7,-9 ; 
Table X. 
of croii-vHm, 124-5, 439, 526,-58,-75,-98, 608,-22, 
681,-5, 715. 
127-85, 225-6,-32,-86-8, 341-2, 439,-74, 503,-27, 
658-60,-75-6,-98, 600,-22,-81-5, 715-17. (See 
AovM. InUr$$ctumi» Leapi. Thrawi,) 
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Di^boementayhorizontoly of rockB bj metallifeitms (tmrn) depoaita 

(?) 657—60. 

, w J >» ^ cfow-wifw, 71, 126,-80-1,-3, 

225-7,- 



, „ „ (partUI), S25-6, 

286-7. 



»> 



>» 



» 



, of metalliferooB ) bj joints in the rocka, 
deposits ( 183, 841, 559. 
,, , „ bj crosS'-vcins of diffur* 

ent widths. 127, — 9, 
558, 685. 
„ , „ by the same crau-Ptm 

St different d^iths, 
598, 685, 717. 
„ , „ St some, bat simple 

intersections onlj at 
other, depths, bj the 
ssme cross-veinsy 
598, 717. 
„ , „ by different bronchei of 

the ssme cross-vein^ 

598; Tables XIX. 

XXULXXIV. 

„ , „ bj cross-veins of small 

Tertical and horizontal range, 225^-82, 

287, 717. 

„ , of different metalliferous deposits (lodes) 

bj the same eross-vein^ Tables XXIIL 



, of some, by other, metoUiferoiis 

(lode$), 127-8, 49S. 
. of metoUiferoo. depoatoj ^^ j^„ 
eontaining ores of) ^ 

„ , „ copper, 558^, 

598,688-4. 

„ , „ lead, 716-17. 

>i , „ "ilver, 127—8, 

527. 

,y I „ tin, 684; Tible 

XXVI. 



f» 



, of metalliferous de^ioaitsj iron^pyrites, 

containing) 558-40. 



INDEX. 



SVd 



horiaootaly of metalliferotis depoats) gold, 183, 225, 

containingj 232,-87, 341. 
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» 



V 



w 



n 



» 



» 



If 



ff 



>f 



•f 



n 



, of metalliferoufl ) . .^-^^ /•oq c 
^.^wwitaT m granite, 683-5. 






>f 



w 



» 



Jf 



deposits ) 

in gneiss, 527. 

in clayHslate, 183, 493, 

558-60,-98, 716-17. 
in elvan (porphyry), 

684 — 5 ; TablM 

XXm. XXIV. 
in f elspathic and hom- 

blendic rocks, 439, 

474. 

in ItahiriU and Jaco- 

tinga, 225 '6rSe '7, 
341. 

in calcareous, alter- 
nating with f elspathic 
& homblendic, rocks, 
125—9. 
in the coal-measures, 
503. 
, extent of, 127-8, 439, 558,-75,-98, 684- 

685, 715-17. 
, towards the greater angle, 127-8,-83, 841, 

527,-58,-60,-75,-98, 684, 
717. 
smaller angle, 127 — 8, 439, 
558, 684, 717. 

right-hand, 127-8,-83, 341, 
527,-58,-98, 683-4,715-17. 
, „ left-hand, 127—8, 341, 439, 

474, 558—60,-75, 684, 
715 _ 17. (See Heaves. 
Intersectwni.) 
, of rocks by metalliferous deposits (7), 657- 

660. 
by cross-veins, 71, 126,-30,-1,-3, 

225,-86-7. 
„ of small Tertical and 

ange (partial), 225-6,-86-7, 342. 
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Di^lAoemeota, Tcrticaly in «lTer-miii6fy 71 , 126,-80,-8. 

, „ , in gold-minaiy 226-6,-86-7, Si2. 

, „ , toirardB the greater angle, 126,-80^1,-8. 

, „ , „ nnmlleringle, 225-6,-86-7,341. 

(See Leaps, TkrowM. InUneciums.y 
DiMemination, of metals and ores through rocka :— 

gold, 176,-7,^6,-96, 266,-81,*99, 800^2,^, 

818,-16,-20,-2,-78. 
■iTer, 114,-19; Table IV. 
copper, 408,-67,-76,-969 600,-8,-9. 
thi, 175, 664,-6. 
DiTining (Dawiing )'Tod^ the, still need in Danj^iinj, 627. 
DcBbereiner, M., on the platina alloyed with gold in the nndt d the 

Rhine, 860. 
Dol, on the gn^hite of, 40. 
Dokoatk, on the rocka of, 447. 

„ anbaideoce of the rocks (Country) and lode$ at, 666. 
„ natire silrer and silTer-ores of, 118. 
„ proportions of tin-ore in the Tein-stone d, 472. 
„ separation of tin-ore from its matrix bj the natnrml 

action of ronning-water at, 864. 
„ ancient works at, 146, 447. 
„ improred system of mining at, 448, 646—7, 
„ conditions under which blasting takes place at, 200. 
„ Tentilation at, 220. 
„ plans and sections of^ 448. 
„ produce, expenditure, and profit at, 447 ; Table IV. 
Dolcoathy Narthj on the silrer-ore of^ 118. 
Dolomite, the, of Brazil, 178. 
Domejko, M. L, on the rocks cl Qiushrada Seca^ 161. 

• , „ calcareous iUbrti of GhaffardUo, 76. 

— — — — ^ , „ hydraulic Hme of „ , 76. 

-»— ^-»- , „ gold-mines of Qiili| 167. 

, „ detrital gold of Chili, 846,-60. 

, „ stotistios of mines, and minexs of Chili, 
148-9. 

, „ the climate of ChafiardOo, 724. 

Don Pedro North if d 22^,ontheproportionof gdd in the JocoCm^ 

of, Table XXIL 
Dougloi EougkUm (Hemoood) mines, on the rocks of, 466-7. 

— — I » (copper-beanniX 

ocDglomenta, of, 474. 
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£ramgkUm (Hemoood) minefl, on the lode of^ 468-74. 

» , „ proportioiis of (luUiYe) 

copper extracted from, 

and the coat of ex- 
traction, 471 — 3. 
(heaves) diaplaoementi 
of the lode bj a cro$9' 
vein and a joint, 474. 
formation of ice nnder- 
ground at, 478, 7S4. 
, ahered Talne of land at, in consequence of mines haring 
opened in it, 694. 

Walls f oo the conditions nnder which blasting takes place at, 

200. 
,t proportion of dn-ore in the Tein*ftone of, 472. 



>» 



(washing and cleaning) anriferons pyrites, 198-9, 208, 857 ; 

Tables VL* Vn. 

- ^— ^^— — ^— Jacotinga, Table DL 

quartz, cost of^ Table 



2^ dcpoaita of, 42, 460-84, 622. 

, „ , ftftntaining msMWi of nstire copper, 483,-7. 

, „ , „ „ gold, 842,-8,-68-9,-88. 

-^, „ , „ crystals of gold, 856,-9. 

TWhanoy, and Rivot, MM., oo the proportions of gold and silTer in 

Hongarian ores, 100-1. 
Dmdf, Wksal^ on the adTer-ores of, 114—15. 
D^ck, gold diaoorered in the crop of a, 856. 
Dmekit^^Uld'€ollienff sabterranean temperature at, 754-5. 
Dafrenoy, M^ on ^e detrital gold of Siberia, Table XXIL 
D« Noyer, G. V., Esq., on the rocks, lodes, and submarine works 

at Knockmahon, 593-7,-9-601. 

, , „ rocks and lodes of Kenmare, 611, 

616,-18,-21-2. 

, , „ limestone of Brownstown, 622. 

Dapea A Co., Messm, on the production of oopper at Lake Superior, 



Darbam, proportions of silver in the lead-ores of^ 108. 
DvBfl, Oipt. Ptolo Bodrigues, iron-ore smelted by, 287. 

, native copper and gold obtained by, 
286. 
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Durocher, M., on the proportions of silver in the ores of Norway, 

100. 
Duties, Dues (Royalties), &c,, 62-3, 208,-89, 847,-60-70, 442-7,-9, 

451-4,-6-60, 588; Tables VH. IX. XIV. 
Duval, G. v., Esq., on the gold-deposits of Chngo Soco^ 258,-72 ; 

Table XXn, 
Dwarra Hath, on the granite of, 2, 29. 

, „ detritus near, 45. 

, „ temples at, 8. 

Eardistofif on deposits of copper-ore in the New Red Sandstone of, 

, „ subterranean temperature at, 515, 750. f515. 

Earnings by miners and smelters in Upper India, 60 — I. 

„ washers for gold (Feiscadores) in Brazil, 858. 

„ miners in Australia, Brazil, Chili, and Nova Scotia, 

Tables V. XXII. 

„ Superintendents in Chili, Table XXII. 

Earthquakes, 49, 157. 

, elevation of land in Chili by, 157-8. 

Edinburgh, extreme and mean temperatures at the surfiice and 

underground at, 777. 
Education of black (slave) children in Brazil, 295-6. 
Edwards, Mr. T. W., on the iron-formation of Antonio Pereira^ 213. 
Eels in mine-water at Botallach, 717. 

Ehrenfriederadorfj subterranean temperature in the tin-mine of^ 757. 
Elastic sandstone at Villa Rica (Ouro Preto), 210. 
Elevation of land at Caldera by an earthquake, 157 — 8. 
Elvan, courses and bunches of, 660-2,-70-1. 
Emerson, G. D., Esq., on a mass of copper in the drift near Onto- 
nagon, 485. 

, on the heaves of lodes at Ontonagon, 474. 

, „ native copper of Minesota, 476,-7. 

— — — , „ produce of the oopper-mines near Lake 

Superior, 489. 
, „ ventilation of the National mine with 
warmed air in winter, 478. 
Engines, Man, 489, 609. 

, Steam, placed underground, 609. 

English Mining Companies engaged in working the gold-mines of 

BrazU, 178,-80,-2,-4, 209,-18,-24^6,-87-41,-8-97, 808-4, 

867-8. 
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to ChiBan mines closed by locked gates, 91. 
m. J. 8.^ Bk|^ CD tiie jointed structore of granitei 75, 672. 
xtnTCDce of, 80, 898, 

Baroo tod, on the elastic sandstone of Villa Rica (Onro 

Preto, 172, 210. 
Itacolumile of Brazil, 172. 
claj-slate of „ , 173. 
alternations of TtacolwmU and clay- 
slate, 211, 312. 
Itahiriu of Brazil, 172, 211, 

298. 

Carvoeira of 

gold-mines of, ••• 



n 

91 
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» 



crystals of gold in ) 

of, f 



,237—8. 
, 184, 244, 
300-1. 
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» 



91 



W 



» 



,217. 
,366. 



, 175, 213, 

236-7. 
,306. 



the Conga 
quantities of gold I 
obtained in | 

iron-ores and fhr- ) 
naoes of, ) 

topaz-mines of. 

extent and produce of the works at^l24 ; Table XIV. 

, qoantities and qualities of the ores obtained ; Table IV. 

Bobert, Eaq., on shells in the raised beaches near Caldera, 

156. 
, „ plants in the coal-measures of New 
Brunswick, 504-5. 
matrix of the, in Brazil, 308. 
emjJcyed in the mines of Chili and Brazil, 152; Tables 

V. VL- DL 
T. F., Esq., on the different qualities of )^ ^ .g. 

water f * ' 

, „ precipitation of cop- J 

per and production > „ , 580-4 ; 

of odire ) TableXVIU.* 

, „ .rain „ ,582. 

amounts of, affected the i^wed of the water- 



at Chmgo Soeo^ 351. 

amd Adam$f Wheal, proportions of silrer in the lead-ores 

si, 110. 

on the New Red Sandstone, and the copper-ores 

it, at, 514. 

5u 
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ExpeetaUvaf on pntrolenm of, 516. 

Fakhmj on the ores of, 543. 

I f9 we of fire toaid operatioDflof the minenaii 51. 

, OD an accident at the works of, 665. 
Fairbaim, W., Esq., on sabterranean temperatore at Duckit^Uld^ 754. 
Paiseadores (gold-streamen)^ their modes of work and earnings. 
Fall of water, on rentilation bj means of a, 219—20. [357 — 8. 
Falmouth, E<ui Wheals prcqiortions of silTer in the lead-ores of, 120. 
FaimaiUkj Wksal, precipitation of oopper by lime at, 585. 
Falmouth Uarboor, injury to, by sand and mod from the mines, 353. 
Fimday, Dr., hi. mmItu of tb. n»^ad«i 1 g^^ g^^ ,y,^ ^ 



•• the iron ores & ) ^m* 

^\ n fXol. 



■lags 
Farmers of Royalties, their proportions of iron-ores raised in Knmaon, 

55,-9. 
Featherstonhaogfa, G. W., Bsq., on the aoriferons) y|_£|^u 309 .04 

deposits of j * ' ' 

, „ detrital gold of; „ ,384. 

Felspathic clay, 3, 228,-40,-3, 307, 423. 

rocks, 154, 388, 492, 517,-30-1,-8,-41,-94, 636,-71, 

701-2,-36. 
, temperatnres of mines in, 755-8 ; Tables XXXIII. 



Fire, occasionally osod nndergroond to aid the operations of the 

miner, 51-2, 415,-19. 
, „ at the surface to soften the vein-stones pfe- 

yionsly to their being stamped, 425. 
Fire-flies osod for lighting the Brazilian miner at his work, 209. 
Firt-tUel, rooks and lode of, 464. 
Fish, existence of, in mineral -waters, 351-5, 717,-31. 
Filcooroe, on the iron-ore of^ 64. 

Fitspatrick, Mr. T. C, on the gold obtainod from crop of a dock by, 
Flags, Lingula, of Merioneth, 635—7. [356. 

Flexorss in ItabiriU and JaeoHnga^ 228,-32,-75. 

„ tn4>-rocks, 395, 406. 

FlueoMi, 71, 598, 715. (See CWms-mm,) 

^— - (Teins of clay), sometimes parallel to the lodes in Oiafiar- 

dUo,8L 
Flnor, an ingredient in lodee S. of the Caradoo granite, 678-9. 
, an ingredient in tin-Jodss, 680* 
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HflMi €«, in Chafiucino, 150 ; Table V. 
-*. <rf dsres in Brazil and Virginia, 292, 382. 
--• rf aerfe in Kbcria, 848. 

David, Eaq.y on the anrifbronB deposits of Merioneth, 686-9. 
-, „ quality of the gold of „ , 642. 
-y „ detrital gold of Bolivia, 860. 
Princi|Md J. D., on the climate of the Alps, 528. 

^f „ temperatore at the surface and at 
various depths near Edinburgh, 777 
^^ Sb John, on a spring of fresh-water beneath the sea at 
A««aac^539. 

SI, 55, 61,296,890,416. 

m of different grow^in, 416. 
of, 21, 55-6, 848,-90. 
ft 1 consequences o^ 844. 

S ancient implements discovered in the, 415. 
ondergrcmnd at Bearhaven and Wheal Vovy 610 
Wesftgarth, Esq., on pipe-veins of lead-ore, 620. 
locks of the Liskeard ... district, 700. 

„ Merioneth „ , 636. 

„ Wicklow „ ,540. 

„ Waterfopd „ , 598,-5. 

„ Kerry „ , 618. 

' „ Meath „ ,623,-5. 

T^ » New Brunswick „ , 508,-4. 

'"te, C. Le Neve, Esq., on the Molybdenite of Mount Sorrel, 654. 



V 



»i 



r (J. W., Esq.) & Ion the rock-formations of Lake Superior, 
nitttey(J.D.,Esq.),) 885—404,-89. 

„ iron-ores of Lake Superior, 888-9. 
copper-^(2M of „ , 405 — 

412,-20-5,-7-8,-81-4, 436,-9, 

466-7,-75,-7. 
native silver of Lake Superior, 

419,-86-7. 
„ crou-vdn (Slide) at the Cliff mine, 

489. 
„ drift of Lake Superior, 488—5. 
„ ancient mining-worics near Lake 

Superior, and on the weapons, 

tools, and implements fimnd in 

them, 412-17,-19,-75. 
„ tempenture at Fort Wilkins, 477. 
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Potter (J. W,f Esq.) &)oo Ibe tempersfeare of the water in IjaiLO 
Whitoej (J. D., Eaq.), ] Superior, 477. 

-^-— ^— • , I, tabterniiieaii temperature, 783-4. 

f „ lunotmt of rain at Port Brady^ 477. 
Fowiy CamoUdated minee, on the natiTe silver of, 1 18. 

___^ , „ produce and profits of, 456; Table 

XIV. 
Pox, Robert Wore, Esq., oo the structure of cro$9-cown4$^ 461. 

-, „ Bubternmean temperature, 723,-60-1, 
Fraga, on the auriferous talc-slate of, 301,-20, 732. [762^. 

, „ subterranean temperature at, 732. 
Pranoisy Capt. Prancis, on subterranean temperature at IVksal Vor, 

764. 
Prandf , Mr. Henrj, on the coiDcident directions of iodss and glens 

in West Cornwall, 718. 
Francis, Mr, William, on the gradual filling of Camon vallej with 

sand and mud from the mines, 353. 
Francisco Nmsvo^ Sam, extent and produce of the works at, 124 ; 

Table XIV. 
— ', quantities and qualities of silrer-ore obtained 

from, Table IV. 
Francisco Viejo, San, extent and produce of the works at, 124 ; 

Table XIV. 

— ^-^— — — ^^— , quantities and qualities of siWer-ore obtained 

from, Table IV. 
Francis^uiiOf San, extent and produce of tbo works at, 124 ; Table 

XIV. 
, quantities and qualities of slWer-ore obuined 
from. Table IV. 
Franklin mine, on the coatA and profiu of the, 459 ; Table XIV. 
Frank Mills, pro]»ortion of silver in the lead-ore of, 110. 
Freiberg, establishment of the Mining Acadcmjr at, C91. 
Friendship, Wheal, on the inclined tramways of, 1 44. 

, „ produce and profits of, 459; Table XIV. 
Friendship, North Wheal, proportions of silver in the lead-orca of, 

110. 
Fuel, charcoal as, manufacture and cost of, 55-6, 219,-61-2, 390. 

, „ , from hard woods bettor than Irom sofi, 55-6, 219, 

390. 
, coal cheaper than wood as, oven io the forests of Like 
Superior, 178. 



J 
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'. ThonuMy on the silyer of North Devon, 109. 
Himalajao, blast sapplied by air-bags of skin, worked by 

hand, 54 — 5. 
— , Bnuilimn, blast supplied by tali of water into a pneu- 
matic trough, 219,-60-1. 
Hiii Woodf proportion of tin-ore in the Tein-stone of, 472. 

and pad, skill of Cornish miners in using, 152. 

100-10,-16-21, 376-7, 545,-8-9, 615,-20,-40, 708,-8-11. 

100-10,-16-21, 545,-8-9, 615-20,-(?) 40, 
708,-8-11. 
', yy , enclosing threads of native silver and masses 

of vitreous ore, 120-1. 
^ niriforoiM, 100, 878, 549, (?) 640. 




«•«&, iraa-mine of, 22 ; Table I. 

Col. Ignado da, on the gold-mine of Catta Preta, 237. 
\t pfTopensity of Chilian miners towards, 91. 
^•fby, Jolniy Bsq.f on the native silver and silver-ores of Cornwall, 
\ I>r. Daniel, on the gold-mine of Catta Prtta, 237. [118. 
V George, Esq., on the gold-mines of Brazil, 170»-85, 245, 

803, 500-2. 

■— — , „ detrital gold of „ , 348. 

, „ fishes of „ ,354 — 5. 

, „ sceneryof „ ,169,297. 

io the copper-bearing rocks of Chili, 161. 
„ auriferous deposits of Vii^inia, 381. 
tmd MouUy mines, on the rocks of the, 379-81, 732. 

auriferous deposit of the, 381-3. 
proportions of gold at different 

depths in the, 383. 
quality of the gold, 881. 
detrital gold of the neighbour- 
hood, 384. 
subterranean temperature at the, 

733, 
food of the slaves at the, 382. 




Omrtu (Guameck)f proportions of silver in the lead-ores of, 118. 
Oomoi, South, proportions of silver in the lead-ores of, 120. 
Gas, imae of, from joints in the Jtabirite at Gongo Soco^ 250. 
— — , inflammable, from crevices in the auriferous formation at Morro 

Vdho, 1D5— 6. 
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GaSy inflammable, from v^etable matter overlying stream-tin-oFe 

near Perran Wharf, 453. 

, coaly used for lighting the underground works at Balleswidden, 

669. 
Geach and Webb, Messrs., on the Garadon, Menheniot, Lanreath^ 
and Saint Pinnock distiictB, 659,-61,-4-5,-76-7,-95, 704,-15-16. 
Geikie (Archibald, Esq.) and Murchison (Sir Roderick Impej), on 

the gneissose rocks of Breadalbane, 646. 
Georgia, on the auriferous rocks of, 371. 

, „ an ancient Indian Tillage entombed in the auriferous 

drift of, 384? . 
(xesner. Dr. A., on copper-mining in New Brunswick, 506. 
(xeyserberg, on the stanniferous porphyry of, 665. 
Gilbert, C. S., Esq., on the silver-ores of Cornwall, 111, — 14. 
Gilbert, Davies, Esq., on the argentiferous lead-ore of WhecU Rose^ 

119. 
Giles, Mr. John, on the slates of the Caradon district, 667. 

, „ „ Liskeard group, 700. 

-, „ elvans of Caradon, 671. 

, „ felspathic and homblendic rocks of Saint 

Cleer and Menheniot, 672, 701. 

— ->-* , „ lodes of Menheniot, Lanreath, and Saint 

Pinnock, 699-702,-6,-12. 
, „ diver associated with the lead-ores they 
afford, 708. 
Gillman, Robert, Esq., on the produce of gold at Clogau^ 641 ; 
Globe, the, specific gravity of, 186. [Table XXII. 

Gneiss, the, of Dauphiny, 517. 

, „ , of the Oamet and Moaeley mines, 379. 

, „ ,of Breadalbane, 646. 

Goats used as beasts of burden in Upper India, 47. 
^ (jrodoi, Juan, his discovery of silver in Chafiarcillo, 69. 
Oodolphin mine, profits of, 445 ; Table XTV. 
(xola, beds of gravel and sand above the bed of the river at, 45. 
Gold, of Australia, 175,-9, 343,-56,-9 ; Table XXII. 

, „ Banca, 631. 

, „ Bolivia, 860. 

, „ Brazil, 163-870 ; Tables X, XXII. 

, „ California, 838-9,-43 ; Table XXII. 

, „ Chili, 166, 345,-60,-78. 

, „ India, 3, 46-7. 
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W. «f Ii^nd, 549-50, 627-84 ; Table XXU. 
— , » New GniMKbs 860. 
— ^ ^ the Bhine, 848,-56,-8,-60 ; Table XXU 
— , „ Siberia, 175,-7, 885-6,-40,-2,-8,-5,-6,-8,-60; Table XXU. 
— , ^ ViTginia, 871-84 ; Table XXH. 
„ Waka, 685-42 ; Table XXU. 

thioiigh granite, 8, 175, 820. 

talooae, micaceous, and chloritic rocks, 

177, 800-3,-20. 
quartz-rocks, 816. 
clay-slate, 186,-96, 210. 
calcareo-siliceotis rocks, 245,-9, 804, 

815,-19,-28-4. 
ItabiriU (JacoUnga), 215,-19,-21,-42. 
CarvoeirOf 240. 
Can^a, 217,315-16,-19. 

-, limited to oertam portions ) ^^^ 311,-20,-34. 
or beds of granite, ) 

taloose, micaceous, and chloritic 
rocks, 176-7,-80, 298, 302, 
31 1 - 12,- 15,-19,-20,-84,-72, 
686,-42. 

quarts-rocks, 178-9,-80-2, 812, 
384. 

day-slate, 182,-3,-4, 312-13,-17, 
818,-20,-85,-49-50,-76. 

calcareo-siliceous rocks, 686-42. 

ItabiriU (Jacoiinga), 214,-16, 
221,-7,-35,-42,-6,-62-82, 818- 
814,-18-19,-25,-85,-75. 

CarvoeirOf 240. 

which conform to the cleaTage of 
the rocks, 178,-80,-2,-8,-4,-7, 
188, 207,-14,-16,-21,-8,-7, 
248,-5,-9,-98, 800,-1,-2,-9-28, 
872,-5,-7,-80. 

which conform to the joints, 181, 

187,-8,-91, 207,-21,-8,-99, 

328. 

>, limited to certain portions ) which conform neither to cleaTage- 
or beds of rock, ) planes nor joints, 687. 



ft 
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matrii of, ita componlion, in gTMiilo, 46, 175, 811,-M,-4,-7> 
„ , „ teloon, micaeeooB, and chloritio 

itiokB, 177-80, S09-lI«-<7, 
298-808,-11-12,-15,-90-1, 
8«2,-*-7,-7X-88, 689-«. 
, „ qnutz-rocki, 181,3Xl.-82,-4.-7. 
, „ eh,j-aatm, 18S-l,-94-9, SOe-7. 
S10,-98-9, 812-13,-21 -8,-ft- 
829,-S2,-4,-6,-6,-7; Tkbis 
VL 
„ , „ cmleano-alioeou locki, 2i5-9, 

816,-28-4. 
„ , „ ItabiriU (Jaeotitiffa), 212—18, 

221-4,-6-86,-42.-5-7,-61-84. 
286,-98. 808-4,-18-14^-24- 
880,-2,-4-7; TabteTm. 
„ , „ Carc0«mi, 289-41. 

dip of (ShooU) niMMi ooinddent witli in d nUtio iw 
of loc^ 206-7,-15,-16,-84,-69,-64,-9.819,-28,-6. 
mcMt pksntitbl tn moat highly utclined portuma of fcr wi a ti o n i^ 

189, 270,-81, 810. 
telatioa batween it aod the)of pjrritia qoarti in daj-alate, 
Mmctora of iti matrix} 184,-97. 

„ of Jaeotinga (ItabiriU), 269.-70, 

324,-6,-8,-9. 
nlatioDbetweanitand tbelin dw-alate, 199—201, 828; 
faaidnoa of its matrix) Tablea TIL XXII. 

„ in Jaeotutga (ItabiriU), 282. 

329. 
ditEomt diatribnlioa of, in different ona of iron. 828. 
cryatela ol, in ihallower parta of the rocka aod in defiritoa. 

21&,-36,'41, 803,-69. 
proportira of, diaseminated ) talcoae, micaeoon^ and chkritto 
throogh ( rooka, 177. 
„ , „ quarta-rocka, 182, 821. 

. „ cUy-alataa, 186,-96, 821. 

„ , „ calcareo-nlicoona rocka, 249, 

821. 
„ , „ Jaeotinga (ItabiriU), 255, 326. 

,. , contained in ) of talcoao, miauMona, & chloritie 

certain beda I rocka, 177.-9, 320,-7^73) 

883, 638,-41. 
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of day-date, 18V96-8| 201-6, 

827,-79. 
of ItabiriU (Jacotmga), 280-2, 
285,-79-81, 826,-7. 

' ^**'*!SfeS) P^*^ ^ ^''^ ~°^ formation, 888. 

depthB in the clay-elate senefl^ 

201-5, 831; 
Tables X.XXIL 
„ ItaUriU (Jaeotmga)f 
280-2,-5,-79-81, 
881; Tables X. 
XXIL 
, „ „ Corootf^ra, 241. 

, (mtggdi) mufweg and of dnat in Itabmte (Jiteo- 

Urnga), 274-7, 880. 
of, 884,-5,-60,-74. 
Q^ IB gmute, 882* 
t M takoae, micaceoni, and ohloritio rocks, 882,-74, 

888,642; Table X. 
, ^ elqr-fllate, 205-6, 882,-88 ; Table X. 
, „ /to»^vto('/aco<tii^;, 286,^85-6, 882,-8 ;T^iUe 

X. 
, il dUtnrwit depths in the sune formaticms, 205-6, 

833,-75 ; Tables VH X, 
, difEers in OTstals of diffesent &rnis, 885. 
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„ talcose, micaceous, and chloritio 
rocks, 179,-80, 299, 384,-7,-74, 
882, 642. 
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„ qoartz-rocks, 834,-7. 
„ olay-sbte, 206, 884— 5|— 7,— 40, 
877-^. 
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„ oalcareo-siUoooas rocks, 642. 
„ ludnriu (Jacotinga), 286, 885,-7. 
840. 
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„ at different depths in the same 
rocks, 206,-86, 888,-40 ; Tables 

vax. 
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Gold, alloyed with antanMmj, 179,-80, 884-7,-74. 
„ anenio, 885,-7^74. 

„ biniQth, 174, 884-7,-74. 

„ copper, 286, 885-7,-40,-59,-74,-5, 642. 
„ iroD, 885-6,-74, 682,-42. 

„ lead, 885-7,-40,-74,-7. 
„ palladium, 175, 215,-86, 885-7,-40,-59. 

„ platina, 286, 885-7,-40,-60. 

„ rilTer, 286,-86, 884-5,-7,-40,-59,-60,-74,-7,-8, 

682-42. 
„ teUurium, 180, 299, 884,-6-7,-82. 

Biolten, of higher qiecifio grarity than native, gold, 885. 
^^nioea, temperature of, 725 — 88,-56—^ ; Tablea XXXIL — 



detrital, ancient deponta of; 842-51,-88-4, 627-88,-42; 

Table XXn. 

„ , recent „ , 46, 288, 848,-52-9,-84. 

„ , coDtaina the aame alloy as the gold of the nei^bonring 

minea, 859. 

„ , always of superior qnaUtjr to mine-gold, 859-60, 682. 

„ , crystels of gold not uncommoo, 856,-9, 682. 

„ , shaped implements sometimes mixed with, 844-6. 

„ , proporttons of^ extracted from sand and grarel, 846, 

„ , occasionally swallowed by water-fowl, 856. [858. 

„ , „ extracted from mud in the streets, 217. 

cost of extracting, in Tarions ooumtnes, 827,-46, — 8^— *58 ; 

Table XXn. 

quanti^ of, obtained in Australia, Table XXIL 

„ , „ BiazU, 866-70; Table 3ULIL 

„ , „ Calif omia. Table XXIL 

„ , „ Ireland, 688. 

„ , „ Nora Scotia, Table XXII. 

„ , „ Siberia, 846; Table XXIL 

„ , „ Wales, 641 ; Table XXII. 

Boyaltiea (Dues) and Dntiea 1 in Bradl, 208,-89, 861—8 ; 
paid by mmers, ) Tables VIL DL 

If $i I t* Siberia, 827. 

Oclden, Whe(Uy proportion of silTer in the lead-ore of^ 120. 

Gold-Hill (Califi^mia), anriferoiui deposit of, 889. 

— — — ^— — , alloy of gold from, 889. 
GotUMmena^ on the stanrnferons granite of, 664— >5. 
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on tlie flabterraaean temperature at, 746. 

rocks of, their direction and dip, 248 — 9. 
y joints in, 250. 
alate (aorif erotis at Camara), 188, 247, 

827,-41. 
calcareo-tilioeons matter mixed with par- 
ticles of gold, 249, 804,-19. 
ItabirUe, 249,-97, 818. 

„ , mass (Horn) of, imbedded in 

(jet containing lines of) 

atui&roas JcuioHnga^ 251, 

824; Table VUL 

99 n 9 displaced by small crou-veins^ 

286—8, 841. 
„ JacattngOf the Oongo formation, 250, 

252-4. 
„ 19 9 >9 Cumba „ , 252-4, 

256-8, 

If 99 9 99 99 99 9 both 

conform to the direction, dip, and 
clearage of the rocks abore and below 
them, 248, 810,-25. 
„ Jaootinga^ the Cumba formation, at times 

thinly sprinkled with gold, 
255. 
„ „ , prodnctiTe, mostly, on certain 

parallel lines (veins) in both, 
255,-7,-62,-4,^,-82. 
„ 91 9 prodnctiTe, mostly, on certain 

thin lines (veins) of limited 
horisontal & Tertical range, 
257,-65-7,-70,-1,-82. 
, productive on the same meridian 
269,-70. 
„ , produetiTe nuMns (ehooU) of, 
all dip (endlong, with the 
groovings of the rocks), to- 
wards the K, 259,-68,-4,-6, 
270,-82. 
„ , productiTe portiom the most 
highly indiDad, 281, 810. 
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Oongo SocOfihe nxda of /aeolti»^y prodiiotiTe, coin|XMit^ 26ft' 

ff f n yhardnen o(^ 28ft— 4. 
ff f ft f ditspon^uxk of nuMBfla 

(nuggeti) and particlefl 
of gold in, 271—80. 
„ t» , w > proportioM of gold 

ooDtained in, 274-7^-9-81 ; 
Tables X. XXIL 
„ f productiye, quality of gold con- 
tained in, at diftennt dflptha, 

285, 833 ; Table X. 
„ , nature & proportion of alloj of 
gold contained in, at different 
depths, 286, 338; Tabk X. 
„ „ , prodnctiTe, lines take, at timea» 

the directions of the jotnt% 
264. 
„ „ , prodnctiTe, influence of the 

SUde on, 252,-67,-70. 
„ „ , unprodnctiTe portions o( 270. 

„ „ , manes (bunches) of iron-ore 

wrongfat, 260-1. 
„ magnesian-limestone, 297-8. 
-, Tentilalimi of works by air issoing from joints in the 

ItabmUf 250. 
-, olimate << 349,-52, 726 ; Table XXX. 
-, nbtenanean temperatore at, 727-9,-51,-6,-8 ; Tables 

XXXn.— XXXYIL 
> Slavery at, 290—6. 



-^ oost of eztraoting gold at, 327; Table XXIL 

-, qvantitieB of gold obtained by European miners, 284. 

-, amount of Dslies paid to the BraaHan Goremment at, 

289, 367 ; Tables DL XIV. 
-, produee, eixpenditnre, and profit at, 289, 367 ; Tubles 



, fofssts» pastures, and scenery of, 290—7. [DL XIV. 

Goodair, J. G., Esq., on the p roportion of gold in iroo*pyrites at 

Oyto FinOf 184, 3S2. 
Goorkhas, attention to the drainage of mines by the, 50. 
Gordon, J* N., B^|., on the ram-&ll at Mono F0MO, 349. 

' ■■ t 19 subterranean I 7«A-7 

temperature at J " » ^^^^' 
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Wheal, on tbo profit made at, 451 ; Table XIV. 
oo the oopper-bearing talc-slate of, 5. 

of copper-ore, 162,-5,-7, 545,-64,-95, 605,-16, 
„ lead-ore, 706-7. [624,-89,-76,-8. 

„ filTer-ore, 525,-34. 

„ gold, 167,-83, 299, 801,-2,-12,-73,-5-7,-81, 

549, 639. 
(CftlkoCt), Mrs., on the elevation of Uie coasts of the Pacific 



hf earthquakea, 157. 

New, on the different qualities of mine and detrital gold in, 

860. 
J, composition of, 2, 29, 170,-4-6, 247, 311,-85-7, 662-4, 
-, anriferous, 3, 175-6, 311,-16,-20. [666-7^-72. 

-, qualify of gold in, 332. 
-, wSkj „ , 334. 

> itaomferons, 175, 664-6. 
-, coprifierous, 512. 
-, atmctiire of, 3, 316,-85, 512, 673. 
-, caTem in, 27. 

-, position of, in opposite sides (walls) of lode$f 657-60, 
-, interlying slates, 658-9. [669-70. 

-, veins of, 3, 27, 886-7,-91, 490-2, 512. 
-, relatioa of its contonr to the cleavage of contiguoos slates, 

259,-810. 
-, relative position to the dips (BhooU) of ore in lodet^ 32, 
-, fate of blastmg in, 200. [122, 259. 

-, quantity of it shipped from Comwal], 666-7. 

> sabterranean temperature in, 756,-8,-60-1 ; TablesXXXIII. 



Qasfka^ in theckj-slate of U{^)er India, 41. [XXXV. 

ftoj^y (CbaoceDorsville), auriferous rocks of, 872-5. 
Gttv«l, beds of, at great altitudes, 45, 66, 70, 156. 
Gfsvitj, specific, of native copper, 429. 

, „ , „ electro-deposited copper, 429-30. 

, tt 9 n n , after oompr oMJo ny 480, 
■, „ , „ smelted capper^ 429-30. 
^ „ , „ native gdd, 835, 431, 682. 



-, yy f »> molten „ , 885, 481. 



Or$mi Workp ptopcurtion of tin-ore in vein-stone of, 472. 
79, 898, 496-7,-9, 650-1. 
-«late, 499, 512. 
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Gr oen rt o no, dykes o£, 80. 

Greenwichi extreme and mmn temperatnree at the muhce and at 

TariooB deptliB, 776-7. 

Greer, R. J., Esq., on the mean temperature of Waterlord, 789. 

Gr^gg (B. H., E^.) & Lettaom (W. G., Bm).), <m the lilTer-orea of 

Cornwall, 116,-18, 

Gregory, G^>C.Thoma% on the rate of blaating at 2>rol« WalU,200. 

— ^-^-^••■-■— — I ,1 proportumt of tin-ore 1 at^ 

in Uie Tein-atone of ) n t 

OrylU and Ba$$etf proportion of tin-ore in the Tein-etone of^ 472. 

Gttalaxo, character of gold obtained from the, 859. 

Gnemaej, on the climate of^ 785. 

Gueymard, BL E., on the rocks of Ckakmckes, 518-19. 

, „ metallifarons deponts of „ , 519-S6. 

, „ climate of the Alps of Danphiny, 528. 

de CarvaUo, Teins (hranches) of, 81. 

>, horses worked nnderg;roand at, 76. 



Gnngolee, on the copper-mines o^ 4, 5. 
Gonnai, aoriferoos sands of the Ramgmiga near, 5. 
ChimuM LakSf produce and profits of^ 457 ; Table XIV. 
Goriiwal, on the iron-fomaoes of, 57. 

, Groremment Royalties ot^ 62-8. 



Goy, Gi^yt. Benj., proporti<ms of gold from the calcareo-siliceoiis 

formation at Chngo Soco^ 249. 
Gwinear, sabterranean temperature in the district of, 752. 



r, H.W. Ton, on changes in the characters of oopper-ores, 

Hall, Cbpt BasU, on the TaUey of Copiap6, 189. [679. 

^— — -»^— — , „ mode of bringing ores ont of the Qiilian 

mines, 147. 

Hall, James, Esq., <m fossils from the ihores of Lake Baperior, 898. 

Ilals, William, Esq., on early copper-mining in Cornwall, 686g-90,-2. 

Ilambly, Oapt. W., observationB on Oimgo Soco^ 257, 850. 

Hammer (MalUt), nse of by miners in different districts, 15L 

Haosteen, Prof. Chr., on Magnetic declination, 520. 

Tlirdness, a faTOorable indication in the aoriferooi) 828 ; Table 

deposit of Jforro F«Mo,) XXIL 

, at dilEeient depths ^ , 199, 206; 

TkbleXXn. 

Harris, C^ti. N., on the anriferoos deposit of Chmgo Soco^ 250r5, 

267,^,-8,-8,-9,-71-4, 8M. 
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Gbpi. N., on the mano&cture of iron at Chngo Soco^ 262. 

Sa W. Sdow, cm the climate of Pl3rmouth, 745,-9. 

p ropo iti onB of silTer in the lead-ores of the, 101. 

li^tHfij The Ber. Dr., (m the depodtB of solphnr ores in Wicklow, 

647,-53,-5-7. 

rocks of the Kenmare district, 611- 

614. 

metalliferotis ) ,| , 614- 

depodts I 621. 

croBB'Vein at Ardtully^ 622. 

drift at Kenmare, 622. 

precipitation of copper at Bally^ 

murtaghf 574. 

analjTsis of Uie hematite of Ballymurtagh, 

547. 

limestone of Kerry, 618. 

grey copper-ore of ) ^^» 



John, Bb^*! en 
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Ardtolly, 
the throwi of lodes in Cornwall, 226. 
copper-ores of the P^uys monDtain, 

574,-6. 
rtanniferons porphyry of Geyersberg, 

665. 
lt7-«5, 225-6,-82,-86-8, 841-2, 489,-74, 508,-27,-58-60, 

575-6,-98, 600,-22,-81-5, 715-17. 
(See DisplaeemenU. IfUersections, Leaps. Thraws.) 
r. Bishop, on the frequency of earthquakes in Kumaon, 49. 
Belmfeichen, H. Vii^l Ton, on displacements of beds of anri&roos 

granite at CandoAga^ 176. 
, on the geology of 0<mgo Soco, 170, 

250,-68,^,-8, 815,-54. 
manofactore of iron at Oongb 

Soco, 262. 
calcareous rocks of Antonio 

Pereira, 804. 
flint arrow-heads from diamond- 
washings in Brazil, 844. 
Magnetic declination in Hinas 
Gera^l77. 
Htrtttfr*, flobiernuieaa temperature m the dirtrict o^ 752. 
Ucnupy rope of, inCorior to iron-wire rope, 148. 
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HendeTy Wheals prop<Mrtion of ailyer in die lead-ore o( 180* 
Hennezel, M. de, proportion <^ abrer in the lead-ore of Bohemia^ 1 J 
Henry, Dr. William, on the axgattiferouBJ g,^^ ^ ^^^ 

lead-ores of) ' 

-, „ precipitation) --« 

of copper at) " » ^'^• 

Kenwood, contact of granite and date at, 655, — 7. 

Henwood, Mr. John, a shareholder in the first . Cornish sUyer-mioey 

Henwood mines, 465-79. (See DaugUus Houghton,) f lU. 

Herbert, Gapt., on the anriferouB'granite of Kedamath, 8« 

' , „ „ sands of the Alaknunda, 46. 

' " , „ metalliferous rocks of the Himalaya, 12, 21* 



— ^-^— , „ mines and smelting- ) „ , 21, — 5, 

works of ) 41, 55. 

— — — , „ drainage of the Dehra Doon, 42. 
■ ' ■ , „ disappearance and reappearance of ziTen in 

the Terrai, 44. 
Herlcmdf on the silyer and silyer-ores of, 111^12. 
Herm, on the metalliferous deposits of, 786 — 7. 

, „ subterranean temperature at, 737. 

HerocTi'footf on the rocks of, 700 ; Table XXH. 

', f» organic remains they contain, 700* 

, „ lode of, 704—15. 

, „ proportions of silyer contuned in the lead-otes 
of, 120, 709. 

, „ cross-vein of, and the heave it occasions, 715-17. 

, „ machinery in use, population employed| produce, 
and profits at, 719—20. 
Heron, Robert, Esq., on the produce and profits of Knockmahonj 442 ; 

Table XIV. 
Herring, Charles, Esq., on mass (shoot) of ore at Morro Velho, 207. 

■ , „ single-handed boring at „ , 199. 

, on the specific gravity of) „ , Table 

the ore at ] VU. 

-^__ J ,j loss of mercury") „ , Table 

during amalgamation at) VU. 

newaSy proportion of silver in the lead-ore of, 120. 
Hickson, Mr. Richard, on a rich mass of gold at Oongo SocOy 272. 
Hides, their use in separating gold from stamped ore, 208 ; Tables 
Hiely nature and proportion of alloy in the gold of, 885. [VU. IX. 
lliggs, Samuel, Esq., on the produce and profits of die Providence 

mmes, 444; Table XIV. 
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Jr.y Btq., on oopper-ore in the New Red Sandstone 
of Alderiey, 516. 
IL A. de Saint, on the gold-mines of Brazil, 185, 287,-48-4. 
** , „ implements used in them, 218. 

** ■ , „ iron-fbmaces of GiraS, 218. 

f „ detrital gold of Braadl, 842. 

, „ scenery and ) „ ,168, 209-10, 

vegetation | 286. 

A— S-q^ « the directiw., dip, width, 1 ^ ^ ^^,y ^ ^^S. 

and composition | **' ' 

— » „ oecnrrence of native ) . 4o« 

rilTerP " '***• 

W« 6., Bsq., on the proportion of tin-ore in the vein-stone at 

Wendron ComoU^ 472. 

Mining in the, 4 — 42. 

, inefficient tools used by miners in the, 51—8. 

, iron-smelting in the, 58-^62. 

, Tariad ocenpations of the inhabitants of the, 56. 

, earnings „ , 60 — 1. 



H. T., Esq., on the granite of New Bmnswick, 490,-1,-8. 
, „ micaceons slates of „ , 499. 

conglomerates of ) " > f " i • 
, „ cnpriforoQs shales of „ , 608,-6. 
— — — — , n copper-ores of „ ,600. 
, „ detrital gold of „ , 498, 600. 



Oapi. Joel, on the aoriferons deposit of Agoa Qu^nU^ 288. 
The Bev. M., on the silver and mlver-ore of Herland, 111. 
J. &, Esq., on the detrital gold of Wicklow, 688. 
, J. Cy Esq., on the anriferons deposit of Oongo SocOf 178, 
251,.5,-6,-60,-2,-5,-9,.71,-8,-4 5 Table XXn. 

John, Baq., on the qoalities of gold from di&rent'j 

depths in iforro> 205. 
Velho ) 

. « '^^y'^) „ .206. 

, „ analyses of ... „ » 884,-74. 

„ rate of blasting „ ,200. 

„ rain-fall at Morro VMo, 849. 

„ climate of „ ,726. 
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Hodge, Jolm, B«i., on the (BolpliTO^ j^ Wicklow, 645,-7,-8,-66. 

, „ aurifeioiis iron-ores of BoZ/ymtirto^Ay 550. 

■ , „ unfaTourable infloence ) Sulphur-course 

of croBi'veinM on the ) of Or oca, 560. 

■ , pf displacements (heaves) of the „ , 558. 

, „ detrital gold of Wicklow, 629. [559,-60. 

, „ precipitation of oq^per at BaUywmrtaghf 

574-8. 

Hoftnan, Prol, on the diMeminstion of gold throng gtanit* and 

ilate,175. 

Hokkworth, — Bm]., on the rooks 6t Bonmahon, 597. 

Holes, experiments on boring and blasting, 199, 200 ; TaUea VII. 

XXEL 

HoU, Dr. H. B., on the homblendio rocks of the Csiadon district, 669. 

, „ ffiilifen'ifis „ „ Trtskeard „ ,701. 

Hollingihed, B., Bsq., on the p roportion of sUrer in the lead-ores of 

Deron, 109. 

HoBow, Ci^ W., on the pr oportion of tin-ore in the vein-stone of 

Pr&fpid4ne4 Mme$, 479. 

Hohnan, Gapt. James, on the ventilation of mines, 290. 

Holmhuihp on the p roportions of nhrer in the lead-ores of, 190. 

Hooker, Dr. J. D., on the Coal of l^tcooree, 65. 

„ structnre of Uimalajan sandstone, 66. 



Hopkins, B?an, Esq., his e^eperiments on the anziftitms iron-ores of 

BdllffmMrtagh, 550. 
Hopkins, William, Esq., his obserrations on the oooduoting powers 

of rocks, 758. 
Hore, Mr. James, on ancient works at Knockmahon^ 758. 
Homblendic granite, 9, 611,-17. 
gneiss, 517. 

and fol^MUhio rocks, 79,-8,-9,-80, 154,-69-5,-78,88^ 

887,-8, 580,-1,-41, 650,-8, 
701-9. 

„ , infloence of on alTer-iodM, 86,-8. 

„ , sabtenanean temperature in, 754, 

755,-8; Tables XXXIIL XXIV. 

sktos, 519, 646-7,-61-9,-71-9. 

Hor$ei (masses) of granite endoeod in lodet^ 688 ; Table XXIH 

„ taloose and mioaoeoos slate in Mm, 881* 
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lodeSy 605. 
„ , 618,-20,-4. 



i> ti dsf-dftle in lodea, 190,-4, 812,-17|-28, 550, 
551,-68; Tables XXVn. XXVin. XXIX. 

- "^ctir^ } ^' *2* ; Table XVn. 

„ hmettono. •«...••• „ , 84. 

„ ItabhiU eiiTeloped by Jacotinga, 250-1, 
„ „ intersected by crosa-viinSf 287. 

micaceoufl and), i. j ^ ^ • rv o^a 

oxyduktedinrnj""^^^ "^ Caiw«ra, 240, 

carbcmifercms slate „ 

„ limestone „ 

by lines of Uie ores which envelope them, 251, 

551,-96, 713. 
, their ckayage-planes moftly cotnoide with those of neigh- 
bouring slates, 28, 190, 251, 824, 
561,-64,-96, 605, 718. 
, „ are not always coincident, 713. 

aod moles, their liking for water holding iron-ores in sqb- 

pemdon, 854. 
Dr. Donglasiy on Uie metalliferous rocks of Lake Snperior, 

487. 

— , „ maoKsof native copper) 

in the drijl of J 
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T. IL, Esq., on finandal operaliona at the CUff mine, 440 ; 

Table XIV. 
^, ores of copper in New Bed Sandstone at, 77, 518-16. 
-, petroleum obtuned from „ , 516, 

works of irrigation at, 48. 
BiBboldt, M. A. de, on the dispoaiticm of silver-ore in veins, 827« 

proportions of silver in the ores of 

Mexico, Pern, and Chili, 97-9. 
comparative values of wheel-barrows & 

tram-waggons in i^ines, 145. 
loads brought to the sur^u^e by Mexican 
labourers, 147. 
nests and note, 181. 
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y p ro p o r t i ons of gold, silver, and lead in the ores of, 100-1 • 
Robert, Bsq., on the proportions of silver in the lead-ores of 

the British Iski, 105,-6,-7,-8,-9,-10, 
120. 
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Hunt, Bobeit, Esq., ontheproduMaiid prop or tio M of atfwrta lemd^ 

ores of EMi Cornwmll, 708-9^20. 

I „ product of oopper-oroe in Etft Comwmll, 

698. 

9 n f» rilT«r-ore at 1 ^n 

Wki4U LudeatLS " * 



Hnrch inol a ei oo the mm-ores of, 88|— 6. 

looi fimnAtioD of, in gromndi where the Bemboo flonriehei^ 46. 

—I n f in minesp 465|-7S-99 734. 

In c lin at ion of palha hj which oree are taken out of the Mesdoan and 

CSiilian mineti 147. 
Indiana mine, on the rocka and lodu of the, 464. 
Infidonado, anriferooa detritoa of, 843. 
Interaectiona, nnaocompanied bj di^laoementa, — 

— — of rocks by metallifenms] 81,-122,-87, 818, 420r-Sf 

depoiiti,) 460,-8,-4H^,-7,-79r-80, 
615r-20r81,-2r^,-96, 
608,-25,-67,-60.-8-9, 
674, 704. 

— -^— „ „ , which are elaewfaere them- 

aelrea interaected bj the 
aame rocka, 192,818. 

■ „ fi f which are deflected by them 

in the aame minea, 82. 

w by civM-tmtf, 125,-9, 287, 474, 615,-26t 

608,-22r^l, 715. 
— ^— t, „ , aome of which di^bce the 

neighbouring atrata, 180. 

of metalliferooi dqMMita by rocka, 176,-92-8, 818. 

— n by other metaUiferona forma- 

tiooa, 92, 127, 588. 

„ by eroM-MMW, 608^-22,-64, 

717. 
— ^— „ by croM-ofvw, which amply 

trmrerae them at mme, 
but di^Iace them at 
other, deptha, 717. 

■ „ by croi $ iw iai, which amply 

traTerae them hot di»- 
plaoe other similar de- 
posits, Tkbb XXIV. 



( 




INDEX. 843 

puiied by di^koementB, — 
oC mfiialHfflrTnit deponts by TarionB branche$ of the 

flame croBi-veitiBf 598; 
Table XIX. 
I, by croii-veins of small Terti- 

cal & horizontal range, 
125, 287, 842. 
n by different croMB-^m, 

Table XXIV. 
of Tarkms hranchsi of metalliforoofl depoiitB by the 

nme ero$$'vein, 598 ; Table XIX. 
' of croMM-veimi by metalliferoQfl depoaitay 125,— 9. 

„ „ , which are in- 

tersected by similar croa-veins 
elsewhere, 125,-9; Table IIL 
* „ ol small Tertical and horizontal range by 

metalliferous deposits, 125,-9 ; Table IIL 
- „ by other crosB-vtinM, 685 ; Table XXIV. 

-, accompanied by dislocatiims (See 2>tJp/ac€mai<f. Leapi.) 
o£, 540— 642. 




, dtftrital gold of, 627—84. 
y flpnbterranean temperature in, 787-44,-52. 
, ]^ecipitation of copper in, 569-89 ; Table XXXII. 
of, in granite, 175, 811, 674,-8. 
, ^ gneiss, 522,-5,-7. 

, „ talcose, micaceous, and ohloritic rocks, 19-24, 177, 
180, 800-4,-78,-5,-.7,-9,.81,-8, 689,^7-9,-58,-74. 
, „ , „ quartz-rocks, 88,-5,-7, 181. 
, „ , „ day-slales, 21,-5-9,-80,-4^,^1-2, 188-4,-94,-6,-7, 

812,-21-2r9,-78,-7,.9, 545,-69,-74,-9,-97, 689, 
674, 707. 

„ , „ Porphyry CJSr/twaJ, Tables XXin.-IV.-VI. 

^ , „ fel^athic and homblendic rock^ 162,-5, 888, 581, 

534, 647—9, 787. 

„ , nliabiriUKtid Jacatinga, 211-16,-19,-21-30,-2-4, 
286,-42-52,-4-74,-97-300,-13-15,-24-6,-9-30. 

„ , „ calcareous, alternating with felspathic and hom- 
blendic, rocks, 79, 86. 

„ , „ sandstone, 88, 40. 

I, , „ carboniferoiis slates, 605|-17. 

„ , „ „ limestones, 617,-21,-4. 
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Iron, orcfl of, in Goftl-meMoreB, 64-8, 510. 
, „ , „ New Red Sanditone, 614—15. 
„ , „ Carvoeira^ 239 — 41. 
„ , „ Canga, 217,-36,-45,-8,-98,-9, 815. 
Iron-mining, in the Himabija, 48 — 55. 
Iron-smelting, in Brazil, 219-20,-60-2. 
, „ the Himalajii, 53 — 62. 

, near Lake Superior, 388—90. 

Irrigation, workA of, in Upper India, 43. 
Itabira, the Mining district of, 214 — 18. 

, ,9 y qoantitieB of gold obtained in, 216-17, 

868. 
, qoaliticfl of „ , 215. 

, mode of working and deacription of 
toola used in, 217—18. 

, „ , gold extracted from mod in the itreeta 

at, 217. 
^-^— , mannfacture of iron in the neighbourhood of, 218—20. 
Itahira^ mine of, rocks and metalliferous deponta of, 214—18. 
liabiriU^ deriyation of the name, 172, 214. 

, composition of, 211-16,-19,-21,-4,-7,-42,-4,-8,-9,-50,-1, 

287,-97,-8, 303,-13,-24,-88-9, 767. 

, structure of, 211,-14,-16,-21,-3,-5,-7,-42,-9,-50,-1,-98, 

, contains Httle gold, 219,-42,-5,-9. [324,-9,-89, 767. 

— — , masses (Hones) of, imbedded in, and Teined with, auriiiBr- 
ous Jacotingaf 251,-65,-87, 324. 

, thin, short, shaUow croMs-veins of quarts sometimes amply 

traverse, but sometimes di^lace, the rocks, 225,-87, 841. 
ItaeolwmU, deriration of the name, 178. 

-, composition and structure of, 170,-2,-8, 301. 
Ires, Saint, subterranean temperature in the neighbourhood of^ 752. 
/oM, Sainif Cotuolidated Mines^ proportions of tin-ore in the Tein- 

stoncs of the, 472. 
, profits of the, 443 ; Table XIV. 



faokson, Dr. C. T., on the drift oopper of Lake 8iq>erior, 485. 

, „ prehistoric mining near „ , 412,-14. 

,onthetodM „ „ ,420,-8, 

465,-7», 
, „ distribution of copper in, „ , 433. 
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Dr. C. T., on the purity of copper near Lake Superior, 418. 

, „ mode and coet of | 

extracting copper > ,, , 426|-8« 

from ) 

, „ native silver of „ , 436. 

I yy subterranean tem- ) 75i<L-i. 

perature ) " ' '^^*^' 

, & — Alger, Eaq., on copper-ores of the Nora 

Sootian coal-measures, 507. 

derivatioti of the name, 214. 

9 place of in the ItabiriU formation, 214,-16,-19,-22,-3, 

224,.7,-8,-9,-«0,-45,-7,-50-l,-7,-9,-62-7,-71,-4,-81,.2, 
815,-14,-19,-25,-6. 
, cnoloaos Hones of ItabiriU containing Hues of anriferoas 

JacoUnga, 251,-65, 319. 
•y limited vertical and horizontal range of rich beds, 224,-7, 

230,-2-4,-62,-4.7,-9,-71,-82, 325. 
•, compootion of; 214-15,-19,-21,-3,-7-9,-30,-3-4,-44,-5, 

251,-4,-5,-6-7,-62,^4-75,313-14,-24,-7. 
-, atnietiiie of, 214,-19,-21,-3,-7,-8,-30,-46,-9,-56,-9,-60, 

264-9,-70, 318-19,-29-30. 
-, distribution of gold in, 215,-16,-19,-23-7,-30,-3,-4,-42, 
245,-7,-57,-62-4,-6,-71,-2,-4,-7,319.-26,-30. 
-, proportaoiia of gold in, 230,-2,-5,-55,-79,-81, 325,-7,-31. 
», „ , nature, proportion, and distribu* 

tion of alloj in, 215,-36,-86, 
335,-7,-8. 
-, displacements of, by croM-veifW, 226,-8,-86-7, 841. 
>, temperatureof mines in, 728-31,-51^6,-7,-8,-61 ; Tables 

XXX n.— XXXVI. 
on the copper-bearing granite of, 511. 
GapCain Bichard, on submarine works at Wheal Margery^ 599. 
8u H., Baq., on submarine works ... at Bdallaek, 599. 

, OQ the proportion of tin in the ) ^-^ 

veinnstone of , J " '*'^* 
, „ proceeds and profits of „ ,443; 

Table XIV. 
— p „ existence of eels in mine- 



ine-1 ... 

water at) "* » '*'• 

Job, M. G., on the proportioBs of silver in Norwegian ores, 100. 

English lead-ores, 107. 
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Jmn, M. 0.9 OQ the ores of F^hm, 648. 

Jeffery, Oftpudn WUluuiii on the Miriferoae depodt o£ Oimgo SoeOj 

255,-66,-70-8. 

Jenldn, Alfred, Esq., oo the proportio pe of metal in the ■ilTer-onw 

of Herland, 111—12. 

Jenkin^ Wheals on the tin-ore of, 677. 

Jennings, Obtain William, on the aoriferona depoat o£ Ootigo Soeo^ 

256,— «6, 
271-4. 

, „ „ cl Antomdo P4^ 

UMTS, 9V4* 

, on a land-ilip at Chmgo jSboo, 850. 

Jewels Wheal (Oalitock), on the alrer-ore of, 116. 

Jewelf Wheal (Gwennap), alleged waste of earthy blaok oopper-ore 

, profita of, 451 ; Table XIV. [at, 694. 

Jham, on the fermginouB conglomerate of, 89. 
Jberria, on the fermginons sandstone of, 64. 
Johnson, P. N., Esq., on the proportions ) lead-ore of Defonsfaire, 

of silrer in the I 110. 

, „ ore of Whmd DaeAf 

(Brotheri), 115. 

■ , analysis of Carvoe ira from Catta Preta^ 240. 

, „ Jacotmga „ Chngo Soco^ 267. 

— , „ aorifoons natiTe copfet from 

Dnra5, 287. 
— — ^— ^^— — " , „ sine, lead, and utm ores from 

Wicklow and Anglesea, 546. 

. — , „ silTer-OTes from Sark, 586. 

. , „ gold from Mmv VMo, 884,-74. 

, „ „ from Gkm^ Soco, 286. 

, on the lode of SarVe Hopey 581. 

■ , „ lead-ore of „ , 586. 

— ^-^— — ^ , „ proportion of gold in the Teia stooe of 

Oroitif, 878. 

, „ „ of palladium )CtiiMiM^ 

inthegoldorj 175,884. 

, ,y ,> of alloy „ Oimgo &eo, 

286,885, 

887,-8. 

, M 99 ofteUurimn „ Catia Brmcop 

886. 
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p. N., Esq., on the qualities of gold in difEerent rocks, 286, 

832—6. 
! , his present of palladium to the Geological 

^ Society of London, 386. 

R.y Esq., M.D., on the eleration of land at Caldera by 

by an earthquake, 157-8. 
J. W. F., Esq., on the Geology of New Brunswick, 490. 

, „ sandstones of „ f 501. 

„ slate of the Tattagouche, 495. 



I 



amcdans of, in granite, 8, 841,-85, 492, 511, 678-4,-80-1. 
„ , „ gneiss, 520,-6. 

„ , „ taloosei micaceous, and ohloritic slates, 7, 12- 

13, 15, 18, 26, 211,-98, 801,-2, 608,-87, 

651-2,-74. 
„ , „ quartz-rocks, 80, 180. 

„ , „ day-slate, 26, 182-3,-6,-7,-8,-90,-1,-8,-6, 

207, 317,-21,-3, 500-1,-59,-75, 674, 703 ; 

Tables n. xxrv. xxvu. xxvm. 

„ , „ porphyry, 651—2. 

„ , „ homblendic and felspatbic rocks, 161 ,-4, 405, 

648,-71. 

ft f tf V ^ limestones 

which alternate with them, 74, 84,-8, 124. 

,, , „ carboniferous slate, 603,^14; Tables XX. 

„ , „ „ limestone, 614. [XXL 

„ , „ the Coal-measures, 503, — 6. 

„ , „ New Bed Sandstone, 515. 

„ , „ recent sandstone, 155. 

„ , „ rocks generally, their influence on metallifer- 

ous deposits, 474, 560, 603,-49, 

„ , „ metalliferous deposits, 76, 84,-8, 181,-6,-7, 

188,-91,-3, 207,-23,-5,-46,-50,-64, 421 
438,-67,-8,-80, 548,-51-8,-69,-97, 608, 
605,-80-1, 712; Tables HI. VL Vm. 

X. XVII. X vm. XX, XXI. xxra. xxiv. 

„ , „ metalliferous de- ) natire copper, 483,-69,-80 ; 

poaita containing ) Table Xm. 

, », », » gold, 181,-2, 228, 

264; Tablet 

vnLX. 

„ , „ „ „ silTer, 76; Table 

in. 
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Jointaydirectiontof^mmetalliieroiitde- ) ores of oopper, 18, 187,-8, 

posts oonteining ) 207, 82 1 , — 8 ; 

Table X. 

t n > » i» If iwDf 1^1> 226,r-47, 

264, 469. 

187,-8, 207, 821, 

828; Tablet VI. X. 

I , n f »» f« 9t moljbdenimi, 654« 

f „ , ,1 „ fragmentary matter, 76, K5, 

247. 

, „ , « « cl*y, 18, 182, 669, 048^-88. 

, „ , „ croM-MTfU, 124, 688, 

, „ , grooree (strifi), on their opposite ades, 488, 

469,662,648,-88; Table VI. 

, „ , di^lacement of metalliferotu deposits by, 188, 

, „ , air emitted by, 260. [801, 474, 669. 

, „ , inflammable gas emitted by, 196-6 ; Table VL 

Jo$^f Stm (Copiap6), copper-mining at, 164-6, 

Joidf San (Ghaffarcillo), extent and prodooe of works at, 124 ; 

Tables IV. XTV. 

Juan^ S<mj on the ores of cq>per in sandstone at, 614. 

Jnkes, O. B., Esq., on the carbonifer- ) Cori^ and Keny, 602-8,-11- 

ons slates of ) 12. 

, on the carbonifer- ) ai9_ii 

ons limestones of | »' ' oiJ-i*. 



, on the carbonifer- ) |.|o 

ons shales of I »» ' ^*^- 

, on the IcdeM of Ardtully, Table XXL 



Jumper$f onsoccesifal use of, in boring holes at Morro VMo^ 199, 
Junctions of granite and slate in the Caradon, Camborne, Hebton, 

Saint Itcs, and Saint Jnst districts, on the, 666-60. 
Jw^ koh$ Birke^ on the use of hempen and iron-wire ropes at, 148. 
Jnst, Saint, on the natire silrer of, 110. 
— — — , sabterranean temperature in, 762. 

Kala Bon, on the calcareous rocks of, 81. 

Kaleedoongee, on the detrital deposit of, 46. 

Katharinenburg, on alloys in the gold of, 886. 

Kempston, Nicholas, Esq., on the black copper-ore of CtmnorrM, 565. 
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Nichokfl, Baq., on Ae use of a beechen Iconnorru. 669. 

plunger at ) ' 

, „ wooden linings fori gi^Q 

the pumpB at) " ' 

John, Esq., on profits made in Wheal Vor, 446. 
wM^iTig district near, on the rocks of the, 611-15. 

„ , ,, copper and lead lodes of the, 

616-21. 
„ , I, cross-vein of the, 622. 

„ y Bobterranean temperature obsenred 

in the, 742-4. 
m Pointy on the oonfignration of, 894. 
, „ rocks of, 394-404. 
, ,, lodes of, 405-89. 
, „ natire copper of, 421-2,-5-86,-62-8; 

Tables XII. XDI. 
, „ natire silyer of, 436. 
, ,, cross-vein (Slide) at, 439. 
, Bobterranean temperature observed at, 788-4. 
, on the erection of a Man-engine at the Cliff txnnef 

439-40. 
, „ prodoce and profits of mines at, 440,-59 ; 

Table XIV. 
f „ antiquities discorered at, 412-19. 



Cr^se, Saint, temperature of water in the well at, 749. 
Eg jMlin g, Count A. Ton, on the gold-mine of *Berezov8k, 177. 

, „ detrital gold and pla-l 175,840? 

tinaof the Ural,) Table XXIL 
- ■ t 99 » > parent rock of, 848. 

— _— _ J ^j copper-ore of the Coal-measurea in 

the Ural, 508. 



OD the iron-mines, furnaces, and miners of, 21,-9,-57 ; 
I, OD the iron-ores of, 83,-5. [Table IL 

on the iron-ores of, SS, — 6. 
EOanMjr, magnetic declination at, 616. 
fbahan, G. H., Esq., on the chloritic minerals of Cork, 602. 
Uiproibt If. M. H., on the argentiferous lead-ores of Cornwall, 

on the rocks of, 593, 601, 738. [118,-1% 

>, „ organic remains at, 594^5. 
-, „ lodes of, 594-^, 739 ; Table XTX. 
>, „ cross-veins of, 598. 
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Knockmahan, on the submarine works at, 599 — 600. 

^— , „ sabterranean temperature at, 740. 

, „ produce, costs, and profit at, 442, 601 ; Table 

XIV. 

Knott, Capt William, on the proportions ci metal in the alrer-orea 

of the East Cornwall Silver Mines, Wheal 

Duchy, Wheal Brothers, Wheal SisUrs, 

Wheal Langford, and Wheal Mexico 

(Calstock), 115—16. 

Kokcharoff, M., on a masn of detrital gold discorered at Zarevo* 

Alexandrofskj, Table XXII. 

Kotelar, on the iron-ores and furnaces of, 29, 57. 

Kumaon, on the rocks of, 1^4. 

„ copper-mines of, 4 — 18. 

„ iron- „ , 18 — 42. 

„ mining-works of, 48 — 58. 

„ smelting- „ „ , 53—62. 

„ Royalties paid in, 62—3. 

„ detrital deposits of, 42 — 6. 

„ „ , streams disappear in, and reappear 

from beneath, them, 44. 
, on the forests of, 21. 
Knm Prjag, gold in the Aluknunda at, 4. 
Kurrye, on the rocks and copper-ores of^ 4. 
KjToolee, on the iron-ores of, 33, — 7. 

Lac la Belle, subterranean temperature at, 733. 

Lake Superior, temperature of, 734. 

— — — , narigation of, 434. 

— — — , subterranean temperature in the noighbourbood of, 

— — — , on ancient copper-mining near, 412-19. [733-4. 

Lambom, — Esq., on the manufacture of iron near Lake Superior, 

390. 

Lamellar structure common to rocks and lodes, 85,-8 ; Table IIL 

Lamps used bj labourers (apires) in Chili, 1 47. 

, Sacred, protected bj cromlechs, in the Himalaya, 19. 

Lm, M. - , on the proportion of ^ver j ^^^ i«d^^ lOJ. 

, „ „ French „ , 104. 

Land, prico of, near Lake Superior, 390. 

, „ , in Cornwall, enhanced by the diacovory of cojipcr-ore 

in, 694. 
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freqiiflBt at Chngo Soco duriog the rainy aeaaon, 850. 
fVhealf proportioiis of sUver in the ores of, 115|-20. 
pcxsportkm of tin-ore in the vein-Btones of, 472. 
the Mining district of, 699^720. 
bterranean temperature of, 748-9. 
J. A.9 £eq.» on the ancient copper-miners of Lake Superior, 
oo the earlj discovery of copper-ore at, 154. [417. 

y on the auriferous depodts of California, 388 — 9. 
detrital gold of „ , 848. 
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Mining, of Brazil, 861 — 5. 

„ of Chili« 148. 

directions, inclinationsy widths, and ingredient* of deposits 
containing, — 

of^ in gneiss, 517-27. 
in quartz-rocks, 648-5. 

in clay-sUte, 699-720. 

in homblendic and felspathic rocks, 582-8, 701-2. 

in carboniferous limestone, 610-21. 

associated with gold, in Australia, 99. 

, in Brazil, 884,-75. 
, in Virginia, 376,-7. 
„ , in Wales, 640. 

associated with silver, in Australia, 99. 

, in Bohemia, 101. 

, in Chili, Table III. 

, in Cornwall, 111-12,-15-21, 

707—14. 

, in Cumberland, 108 — 9. 

, in Derbyshire, 109. 

, in Devonshire, 109-10. 

, in Durham, 107-8. 

, in France, 103-5, 526,-87. 

, in Haoover, 101. 

, in Hungary, 100-1. 

, in Ireland, 105, 546,-8,-9, 621. 

, in the Isle of Man, 105. 

, in Northumberland, 107-8. 

, in Norway, 100. 

, in Sark, 121, 535-7. 

, in Scotland, 106, 648-5. 

, in Shropshire, 109. 
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Lead, ores of, aaK>cUled with mlrer, in Sicily and Calabriai 102^ 
„ I „ y in Spain, 102-8. 

,, , ,, , in the United States, 99. 

„ , „ , in Wales, 106-7, 646,-76. 



„ , proportions of silyer afforded by them al 

depths, 708-10. 
„ I condition of the sUrer contained in them, 121, 710. 
Lead-mines, subterranean temperature in, 756,-8 ; Tables XXJLIV. 

XXXV. 
Lean, Messrs. Thomas and Joel, on the use of the plunger-poU *t 
Leaps (See DiMplacemenU.'-Veriical,) [Crenvtr aod Oatf/eld^ 670. 
LeitaS, M., on the proportion of silrer in Spanish lead-ore, 103* 
Lelivec, M., on the proportions of silrer afforded by French lead- 
ores, 103. 
Le Play, M. F., on the detrital gold of Siberia, Table XXIL 
Lettsom, W. G., Esq. {jk Gregg, R. H., Esq.), on the silTer-ores of 
Levant^ on the native silver of, 110. [Cornwall, 116,-18. 

~, „ extent of submarine works at, 599. 

, „ profitoat,442; Table XIV. 

LeveU and WifueSj when and by whom substituted for Stapes in 

the mines of Cornwall, 146, 646-7. 
Levy, Armand, Esq., on the iron-ores of Antonio PeretrOj 218. 

• , „ produce of gold-mines of Braxil, 869. 

Liefchild, J. R., Esq., on the inclined railways at Wheal Friendship, 
Lignite, in the copper-bearing sandstone of Huidobro, 613. [144. 
' , „ „ „ Siberia, 608—9. 

f „ „ Coal-measures of New Brunswick, 

606-10. 

9 tt t7 99 of Nova Scotia, 607-8. 

Lime, an ingredient of sea-sand at Gwithian, 689. 

, its use as a precipitant of copper at IVheal Falmouth^ 685. 

Limestones of Brazil, 245,-9,-97, 804,-13,-19. 

„ Chili, 71-9, 82,-5,-6,-8,-9, 92. 

„ the Himalaya, 5, 12-16, 18. 

„ Ireland, 613,-16,-18-21,-2-6. 

, composition and structure of , 71-9,82,-5,-6, 

89, 92, 804. 

, siliceous, „ , 6, 12 — 16, 18, 

78, 245,-9, 
304,-18^19. 

, magnesian, „ ,85,297-8,804. 
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cttbooiferonSy composition & structure of, 618--16»-18- 
, ^irinkled and yeined with copper-ore, 13. [621,-2-6. 
, „ silver and silver-ore, 76 — 7, 

, lodsi in, 80-124, 616-21,-28-6. [89-90. 

> crou-veinM in, 71, 124-80, 622. 
y subterranean temperature in, 724-5,-42-4. 
aurifoous deposits in the, 635-42. 



minea, on the returns, expenditure, and profit of the, 459- 
mining-districts near, 650-720,-44-9. [460. 

Liald B<mndSy extent of submarine works at, 600. 
Ubaaa, nnsaccasBful attempts to naturalize the, in Chili, 141. 
liojd. The Bev. C. A. A., on the climate of Shropshire, 750. 
lAvjd^ Oc^onel, on the mines of ChaSarcillo, 148. 
lioydy The Ber. Dr., on the climate of various localities) 788 ^9, 

in Ireland,) 741. 

f w Magnetic ) - .- - 

declination ] ^ " » ^*^'" ^*- 

(Sea Metalliferous depoHU.) 

W. K, on the sandstones of Lake Superior, 898. 

, „ ,9 of New Brunswick, 502->8. 

, „ foosd flora of ^ , 505* 



William, Esq., on the fossil flora of New Brunswick, 505. 
Loffj, M. Ch., on the rocks of Chalanchei^ 519. 
Lot of gold during the p r oc o yses of reduction at Jforro FWAo,204-5. 
Ldc, J* A. De, Esq., on alternations of granite and slate at CooVe* 

kiUhen^ 658. 
Lm^emeioj on the precipitation of copper at, 590,-2. 
LmdeoOt Wheal f on the proportions of silver and of lead in the ores 

of; 120, 710-11. 
, „ produce, profit, and loss at, 719. 
Lake, GapL John, on the auriferous depositB of Agoa Qaentef 288. 

, „ n Chngo Soco^ 278. 

ImBghanee^ on the iron-ores of, 22. 
iMUea Oorkj on the cof^wr-ores of, 20. 

\f G. T.,Esq.| on native-mining in the Himalaya, 51. 

•— — — ^ — , on the wages of native 1 i*. 

minersinthef " • ^** 

,on experimental works | ,, , by a 

in the ) Cornish Superin- 
tendent, 52. 

, on the useofpine-torches in the Himalaya, 52. 
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Lmhington, G. T, Baq., on the scenery of die Hinwliqra, 16, 

LtOy Senr. J. D. B* dft, on the superoeinoD of mioing by agrioaltare, 

in Brasil, 870. 
Lyell, Sir Chmrles, on the fo«iI flora of New Bmniwick, 50 4 5, 
Lyon, Capi« G. F., R.N., on the aoriferott deponto at Oimgo Soco, 

257,-68,-9,-7 1 ,-3,^,-84. 

— — — ^— — , on a landslip at Qongo Soeo, 850. 

LjTSonSy The Rer. D., on the proportion of silver contained in the 

lead-ores of Deron and Cornwall, 1 10,-1 1,-14* 

Maamm, on the inm-fomaces of^ 1 9. 

MaocoUoch, Dr. John, on the Geology of Sark, 580,-2. 

mica-aUte of Breadalbnne, 645,-50. 

dtrratores of schittoee rocks, 260. 

relations of beds and veins to the rocks 
adjoining them, 187. 

Bfachinery, mannfactmred in England for the mines of Brazil, 288. 

Magalhies, Colonel F. L. M. de, on his mine of neMOuretro^ 808. 

Magneoian limestone, 85, 297-8, 804. 

Magnetic declination, in Brazil (Minas Gerste), 177. 

in Chili (Chafiarcillo), 69. 

in the Channel Islandu, 681. 

in England (ComwaU), 678, 708. 

„ , (Shippshire) 515. 

in France (Boorg d*Oisans), 520. 

in India (Nynee Tal), 8. 

in Ireland, 541, 608^16. 

in Jamaica, 511. 

in New Brunswick, 472. 

in Scotland, 647. 

in Spain (BUbao), 618. 

in the United States (Lake Superior), 405. 

„ (Virginia), 872. 

in Wales, 575, 687. 

Ifabon, G. C, Esq., on the snlj^nr-ora of Wioklow, 548,-4^,-51, 

552^r^,-l. 

, „ auriferoos and argentiferous pyritai of 

CowHorrWp 568. 



Wheal, profits of, 451 ; Table XIV. 
llallet, William, Esq., on the detrital gold and tin-ore of Wieklow, 

680,-2,-3. 
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Ue of, pro p orti on of Bilker in the lead-ore of, 105. 
nodcefl of, 439, 609. 
cre^ of, in Bengal, 65. 

„ Brazil, 174, 216,-19,-28,-8,-39,-40,-8,-4, 
246,-7,-62,-3^,-6,-9, 803,-14, 
496, 728,-9. 

„ France, 527. 
„ the Himalaya, Table I. 
„ New Brunswick, 496. 
d4 AguOj an impermeable bed of clayey limestone, 77. 
\o dt Cachi, a thin bed of calcareous spar, 79. 

de OmOj dimensions, composition, and structure of, 76, 82. 
, displacement of hjjluc<ms, 125. 
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on dimrict, subtorranean tcmi)crature in the, 762. 

& Schccrer, MM., on the specific gravity of copper after 

compression, 430. 

Whealy extent of underground works at, 699. 

, present porerty cf the gold-mines near, 368. 

Fa//fy, on the rocks of, 056,-9,-61,-7-8,-71,-8,-4. 

, „ „ in conf --onting (tvalU) sides of the lode 

659-CO. 

, „ lodes of, 676,-7,-9; Table XXVL 

, „ the population employed, machineiy in use at, and 

produce of, 69S. 

, „ subterranean toii'pcraturo at, 746. 



Sc, diminution of springs conccf;ucnt on clearing the sur&oe 
at, 137. 

,su''^rran-an temperature at, 770. 



Mtfiot, M., proportion of silver in the lead-ore of France, 104. 
rtioA. Dr. C. F. P. Ton,) on the mountains of ^>Iinas) ..^ 
4 Spls, Dr. J. B. Yon,) Geraes, J ^^^' 
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, 174, 210,-11, 
212, 804. 
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, 174, 805-6. 
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,180,-4—6, 
222-8,-88-9, 
248, 808. 
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Martyn, Thomas, Eeq., on the BilTer-ore of Whsal Ba$$et^ 113. 
Mcuy Ann, Wheal, on the claj-alatet and greenstones of, 700-3. 

dirpction, dip, width, and compoaition of 

the lode at, 704-14. 
breccia ted and concretionary Btructore 

prevalent in pf)rtion8 of, 7 12-1 4. 
(Bcc^minglj) ifiolaUd msflRes of vein-atocie 

which repri'wnl it, 714. 

proportions of silver j 
extracto<l from the > 120. 
lead -ores of, ... ) 

„ , obtained at differ- 

ent depths in, 709. 
croiS'Veins (fluean)%t^ 715-16. 

„ , displacements of 

the lodehjf 716-17. 

sulphate of lime contained in the water 

at, 717. 
subterranean temperature at, 748; 
Tables XXXIV. XXXV. 

rate at which the works have ) 

been deepened, f 

population employed at, machinery in nae 
at, produce and profits of, 718-20. 
Mary, Wheals proportion of tin-ore in the vein-stone ot, 472. 
Masses of native copper, 427,-8,-9,-34-5,-62,-70-1,-6-7,-81,-6; 

Tables XII., XUI. 

silver, 91,-2,-8,-123,-4, 436-7, 521 ; Tables m., 

IV. 

gold, 216,- 16,-88,- 72,-3,-7,- 9,-80,-3,-308 ; 
Tables VIII. XXII. 
Mason, James, Esq. (Boron de Pomeron^, on the petroleum of 

Huidobro, 516. 
Maton, W. G., Esq., on the profit made at Camon- Stream, 452. 
Matthews, B., Esq., on the produce and profits of West Wheal Seton^ 

449. 
Matthews, J., Esq., on the proportions of tin-ore in the vcin-stonca 

of different mines, 472. 
produce, costs, and profits of mines near 

Tavifltock, 458,-9. 
rompnrative >'alucB of barrows and rail- 
ways in mines, 144. 
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J., Esq., on the (alleged) waste of copper-ore near 

Tavistock, 693. 

, G.y Esq., on the quality of Califomian gold. Table XXII. 
(See Composition.) 
J^ Esq-y on the topaz and euclase of Brazil, 300,-5. 

gold-mines of „ , 243, 351. 

detrital gold of „ , 221, 301,-42. 

exportation of gold by smugglers, 365. 



f 



»9 



I>r^ on the Talley of Copiapd, 140. 
-ntM, on the rocks and lodes of, 411. 
, on the iron-ores of, Table II. 
on fottiliferons letu^-lodei of the, 625 — 6. 
, on the quantity of, in use at Morro Velho^ Table VIl. 

, lost at „ , Table VH. ; 

834,-74. 
, lost in California, Table XXII. 
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Mnonelhahire, on the auriferous rocks of, 635. 

copper turbaries of, 580. 



» 



calidos, most plentiful at small depths, 97, 121- 2. 
MstmUs /rios, „ at great „ ,97,121-2. 

IktoUk minerals, disMmination ) granite, 175, 811,-20, 511-12, 

of, through I 664. 

talcoee rocks, 177, 210,-99, 801, 

802,-3,-20, 495. 
porphyry, traTenbg mica-slate, 

654. 
clay-slate, 175,-86,-96,-821. 
calcareo-siliceous rocks, 249, 804, 

828. 
ItabiriU (Jacotinga)^ 219,-42, 

249,-55. 
calcareous, alternating with hom- 

blendic, rocks, 76-7, 89-90. 
coal-shales, 502-10. 
sandstones, 513-15. 
trappean conglomerate, 475. 
dissemination of copper and the ores of copper, 

286, 475,-95, 503-10,-11-12. 
gold, 175,-7,-86,-96, 210-19,-86, 
249,-55,-6,-8,-99, 800,-1,-2, 
803,-4,-11,-24,-76. 
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Metallic minerals, dissemination of molybdenite, 654. 

, „ silver and the ores of silver, 76— 

77, 89-90. 
, „ tin-oro, 176, 664. 

Metalliferous deposits ; — their directions, inclinations, and widths^ 

; in Brazil, 181,-2,-3,-4,-8,-9,-90," 211,-14, 

216,-17,-19,-21,-3,.7,-9,^0-5,.6,-4:0,-2,-6, 
247,-9,-53,-9,-98-300,-1,-2,-3,-9,-1 0,-1 1, 
875 ; Tables VI. Vm. X. 

; in the Channel Islands, 531^—2,-3, 737 ; 

Table XVn. 

; in Chili, 71, 81,-8, 91-3, 133,-61-2,-4-6; 

Table HI. 
— ^— — — — ; „ , divergent directions of, 81. 

( ComwaU, 410, 674-5, 704-5 

— - J in England ; ] Tables XXm.— XXEX. 

( Shropshire, 515. 

; in France, 520—1 ; Table XVL 

__i— — ^_ ; „ , divergent bearings of, 520,-6* 
- ; in the Himalaya, 4, 5, 7, 9, 11, 12, 14, 16, 

18, 19, 20,-4,-5,-6,-8, 30,-3,-5,-6,-7,-9, 41 ; 

Tables 1. 11. 
; in Ireland, 542-4,-63-4,-96, 608-4,-16, 

620,-3; Tables XVIU.— XXL 

. ; in Scotland, 647,-50-4. 

; in Spain, 518-14* 

fnear Lake Saperior, 



in the United States, < 



405,-6,-8,-9,-10, 
411,-28,-35,-60, 
463,-4,-5,-7-8, 
479,-80; Tablea 

xiL xm. XV. 

in Virginia, 372,-5, 
L 376,-9,-80. 

; in Wales, 575-6, 637-8. 

, yielding Uie ores of antimony, 520-1,-32,-42- 

545,-63-4,616; Tablea 

X. xvn. 

, „ „ of bismuth, 372, 542-4, 687- 

638 ; Table X. 
, „ „ of chromium, 647-9. 

, „ „ of cobalt, 116, 520-1 ; Table 

XVL 
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Metalliferous depodtB, yielding the ores of zinc, 520-1,-68,-77, 620, 

637-8,-43,-704. 

, in granite, 674^ ; Tables XXIH.— XXVI. 

— — , in gneiss, 520-1. 

■ , in talcose, micaceous, and chloritic rocks, 4, 

5, 7, 9, 11, 19, 20,-2,-3,-6, 177, 211,-98, 

800,-l,-2,-8,-9,-.10,-ll,-72,-5,-7,-9-80, 

603-4,-52,-74-5 ; Tables I. X. XXV. 

XXVI. 

■ , in quartz-rocks, 181 ; Table X. 

■ , in clay-slate, 5, 25,-6,-8,-31, 182,-3,-8,-9, 

190, 309,-10,-11,-72,-7, 542-4,-63-4,-75, 
596, 674-5 ; Tables IL X XXV.— XXIX 

^ in calcareous slate, 4, 12, 35,-6,-7. 

, in ItdbiriU (Jacotinga), 214,-16,-19,-21,-8, 

227,-9-35,-42,-5,-9,-53-4,-9,-63,-4,-6,-7, 
298,309-11; Tables Vm.X 

, in Homblendic rocks, 405-10,-11,-20,-8,-60, 

463,-4,-5,-7-8,-79,-80-1, 532, 647, 704-5 ; 
Tables Xn. XIH. XV. XVH. XXVH. 

xxvra. 

I , in Homblendic rocks alternating with lime- 
stones, 71, 81-3, 91, 133 ; Table m. 
— ,in Carboniferous slates, 603-4,-16; Table 



, in „ limestone, 618, - 19, - 20, 

623; Table XXI. 
, in New Red Sandstone, 515. 
• , boxmded by different rocks on opposite (walls) 
sides, 616 ; Table XXI. 

, adjoining which granite ) (hanging) upper, 
occurs nearer the > than in the (foot 
sur&ce in the . • ) wall) lower, side, 

658. 
, • „ (foot) lower, than 

in the (hanging wall) upper, side, 
657-60 ; Tables XXV. XXVI. 
, at the junctions of different rocks, sometimes 
course awhile between them, before passing 
from one into the other, 81-2, 616,-57-60, 
701. 
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^fc',. -* '*'.'-•* \>f ?s I tVv v>r\^ li^J \v.:v«*iv^ni« 
is t:.tT^ w:,,.h cv^itv'^nn, in rn..'. :\^ vl-.jv Id 

c:i:*-Mii*n* of i:'.tTt*r»*nt »tr»tA on lh«* ojjyvutai 
Bi\k» of j^nuts an 1 to iho nlopi* i\f nruK* 
K>urin.- crA!.::<», 50s ai, 15:?, 507rK\ l«, 
224. a4,M»rCa,-4,.e,-7,-7l. .^35, «, 43D, 



862 INDEX. 

Metalliferous depofiitSy their richest parts are the most highly in- 
clined, 82, 189, 270,-81, 310, 604, 706. 
-, the higher inclinations often consequent on 

deflection (distension) 
of the lower (foct- 
wall) sides, 82, 433. 
, „ sometimes on irregu- 

larities of the upper (hanging-wall) sides, 

83-4, 
, enriched at their union with (branches) reins^ 
83, 91,-2, 420, 554,-7,-66-7, 607, 
, „ at their intersections by joints, 14-1 6. 

I , the ricner ) of parallel ones oden confix)nt^ 

portions | 16-16, 224,-64,-0,-7,-70, 823, 
326,-80. 
, „ of some confront the poorer por- 

tions of other, 264, 607-8. 
-, „ of divergent ones sometimes occur 

on the same meridian, 123. 
, bands of barren rock, sometimes alternate 
with productive vein-stones and parallel 
sheets of native metal, 272,-3, 326, 476, 
477. 
~, always partake the nature of the adjacent 
rocks, 6, 7, 8, 10, 15, 20,-3,-4,-8-9, 31-2, 
34,-5,-6, 41, 85-6, 122,-62,-3,-5,-75,-7,-8, 
179,-80,-1,-2,-8,-94,-6, 207,- 14,- 16,-23, 
228,-30,.2,-4,-45-6,-9,-;62,-3,-4-5,-7,-9, 
271,-4,-99,302,-11,-13,-14,-15,-17,-72,-8, 
881, 411-12,-20,-1,-88,-61,-4,-5,-7, 516, 
521-4,-83,-47,-.50-l,-3,-5,-64-5,-74,-96, 
606-7,-17,-18,-20,-4,-38,-47,-53,-7-60, 
675-6, 712,-43. 
, gradual assimilation at their sides to the ad- 
joining (walla) rocks, 81, 84,-8, 163,-83, 
194, 224,-50,-7,-66.-7, 801,-13,-17,-72, 
404,-7, 550-1,-74, 617,-20,-4,-39. 
, sudden passage into the adjoining (Country) 
rocks, 85, 183,-94, 313,-17,-23, 467. 

-, their separation fix)m the adjoining (Country) 

rocks by masses of breccia partaking the 
nature of both, 84, 712. 
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depositB, often enclose (horses) masses of the contigu- 
ous rocks, 20, 84, 181,-90,-1,-4, 251,-65, 
812,-17,-19,-73,-8,-81, 420,-4,-9,-61,-8, 
480, 551,-5,-64,-8,-76,-96, 605,-24,-48, 
712. 

, relations between them, the contiguous 

(Country) formations, and the included 
(horses) masses of rock, 190,-1,-8-4, 251, 
265, 813,-18-19,-78,-81, 424-5,-61, 551, 
564, 605-6,-24,-48, 712. 

, the shallower parts of, abound in earthy brown 

ironK)re, 10, 29, 162,-5,-77,-83, 246,-62, 
299, 302,-3,-12,-14,-73-4,-5,-7,-81, 515, 
525,-34,-45-6,-7,-65,-77,-97, 605,-17,-24, 
639,-53,-76,-7,-8, 706,-10; Tables HI. VI. 

■ , general characters of their several vein-stones. 
(See Composition.) 

, bounded by joints, 85, 161,-4,-81,-7, 207,-23, 

264,-99, 301,-2, 464,-7, 515, 604,-16,-18, 
620,-49,-80, 714. 

— — — -, traversed longitudinally, by joints, 26, 76, 85, 

161,-81, 223, 302, 425,-83,-8, 
461,-8,-80,-1,-3, 515,-69,-97, 
618,-24,-80. 

, „ obliquely, by joints, 76, 181, 302, 

468,-74,-80, 575. 

, „ transversely, by joints, 181,-7, 299, 

480, 559,-78. 

— — , relations of joints which traverse them to 
joints in the neighbouring (Country) rocks, 
13, 26, 83, 181,-3, 223,-64,-99, 301-2,-17, 
405, 514,-60,-96, 603-4,-80, 707,-14. 

'-, jomts of, filled with detritus, 75, 225, 469. 

— , „ , filled and) clay, 13, 89, 182, 469, 
faced with ) 559. 

— , „ , „ metals and ores, 13, 39, 

76, 181,-2, 223,-5,-8, 
246,-64,-9,-80,-1,-3, 
654. 

— , the tides of joints in them are often (di- 
vergently) scored, when faced with metals, 
ores, and clay, 13, 207, 878, 433,-69, 552, 
648,-64. 

— , laminated structure common to them and to 
the contiguous rocks, 85. 



864 INDEX. 

MetUliferoiia deporiti, U ioliiiUMe itroctiire, 214r^»-8r9,-879-46, 

254,-7,-9,-62,-5,-9, 
269,-98, 80O,-l,-^, 
811,-14,-18,-19, 
651-2,-8,-64,-8-9, 
575. 

, „ , often displaj (drrergeiit— 

Ij) etriAted ftk/oem a£ 
unctoous clmj, 652. 



— , ooncretioiiAij ■tmoture of, 182,-4, 818. 

— , cftTeraonB itnictare of, 77, 89, 195, 225, 312, 

877, 422,-81, 515, 625,-81, 707,-18. 
— , oftTitie* (vuffki) in them, Bprinklod with 
TAriou metAlfl md ores, 77, 90, 195, 225, 
246, 812,-77, 481, 515, 625,-81. 
— , relations b e t w e e n their ] in eli^-ikte, 199— 
htfdneai and produce ( 205, 829,-81 ; 
(of gold) at different f Tables VIL X. 

depCba, J XXn. 

— , „ in Jacotinga, 282— 

284,-69-70,-88-4, 824-7^9,-81 ; Table X. 

>-, relations between their hardness and their pro« 
dooe (ol native copper), at different depths, 

in homblendic (trap) rocks, 826. 

— , pn^MMtioos of natire copper in, 421,-84-8, 

470-1. 

— , „ „ • ^ diffiorent 

depths, 421,-86. 

— >, I, of copper-ore m, 698. 

„ of gold in, 100,-1,-77,-9,-82,-1, 

186,-96-8, 201-5,-8, 
280-2,-5,-7,-49,^5, 
268,-79-81, 812,.20, 
821,-2,-4,-5r7r81, 
334,-5,-78. 4,- 5r7, 

878,— 9,— 83, 560, 
568, 641; Tsblei 

vn. vm.x.xxn. 

— , „ „ , at different depthi, 

177,-9, 201-5^64, 
881,-82 ; 
Tables VIL VIIL 

X. xx« 

-, „ ol lead-oie in, 698. 
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d«poatB, propoftioiiB of bUtot and ) 76, 90-121,-58, 

dlver-oTe in, | 206,-d6,-86, 334- 

836,.8,.9,.40,-73 
-374,-8, 437-8, 
622-4,-36-6,-45, 
546,-9,-66,-8, 
617,— 32, — 42, 
708-11; Tables 

vn. X. xxn. 

1 19 „ , at difEerent depths, 

206,-86, 338-9, 
708—9; Tables 

vn. X. xxn. 

^1 „ of tin-ore in, 472-3, 693. 

, iBtersectioDS and ) by other metalliferous de- 
displacements of, I posits, 92, 127,-8, 493,638. 

f ,> , by croM-rtf ifw, 127, — 9, 

225,-87, 341, 439,-74, 
503,-15,-27,-58,-75,-98- 
599, 608,-22,-44,-83-5, 
716-17. 

„ , by rocks, 176,-92-4, 318. 

„ , by joints, 183, 341, 474, 

559,-75. 

subterranean temperature in and near, 723-84. 
issue of inflammable gas from crevices in, 

195-6. 
(Detrital) of copper near Lake Superior, 

484-5. 
„ of gold in Australia, 343,-56,-9 ; 

Table XXn. 
>, „ in Bancs, 631. 

„ „ in Boliyia, 360. 

„ „ in Brazil, 283, 342-70. 

„ „ in California, 343 ; Table 

„ „ in Canada, 384. [XXn. 

„ „ in Chili, 345,-60. 

„ „ in India, 3-4, 46-7. 

„ „ in Ireland, 627-34. 

„ „ in New Granada, 360. 

t9 n iQ Nora Scotia, Table 

XXII. 
in the Bhine, 348,-51-2, 
356,-8,-60; Table XXH. 
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MetalliferoTiB depoaits (Detrital), of gold in Siberia, 175, 342, -3,-^, 

848,-60; Table XXII. 

in the United Sutoa, 33^. 

, Ancient detritus^ 233, 
842-5,-6,-8. 

, proportionB of metal ejc- 
traded from, 346,— 3, 
858; Table XXU. 

, quality of metal extrmctod 
Boperior to that of mino- 
gold, 359-60. 

y crystals of metal extract- 
ed from, 856,-9, 632. 

, traced to the parent forma- 
tions, 175, 843,-69-60. 

, coet of extraction, 346,-8, 
358 ; Table XXII. 

^'t^?:!^ *'' 346-8.-51-2.-9. 

, crystals of gold in, 356,-8. 
, shaped implements and 

ornaments mixed with, 

344-5. 
, an ancient Indian Tillage 

imbedded in, 884. 
, grains of gold swallowed 

by water-fowl, 856. 
(Dctrital) of tin-ore, in Australia, 286. 



>i 



»t 



»> 



ft 



ff 



ft 



» 



»> 



jf 



»> 



99 



»» 



»» 



>» 



»> 



>t 



♦ » 



» 



tl 



t> 



It 



»> 



l» 



tt 



r» 



»> 



, in Banca, 631. 
, in Cornwall, 45^8, 695. 
, in Ireland, 629-31. 
, mixed with gold, 286, 

629-81. 
, as80oiat4.*d with pUtinay 

286. 
, superior to mine-tin-ore 

in quali^, 859. 

, profit and loss on lbs 

extraction of, 452*3; 

Table XJV. 

, issue of inflammible gai 

from ancient fcgotahlo 

matter overljing it, 

453. 
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tlie stream of the, affected by the condition of the woods at 

its flouTce, 183. 
pr opor t i on of metal in the silver-ores of, 98,-9. 

y weight of ore brought out of the mines in, by labourers, 

147. 
I Xenc*, Wheal (Galstock), proportions of metal in the silver-ores o^ 

115. 
JfericOy Wheal (Cubert), on the native silver and silver-ore of, 110. 
Cca, an ingredient of the rocks, 2, 8, 4, 29, 80, 64, 171,-2,-4,-7, 

210,-11, 376,-9,-86,-7,-92, 491, 503, 
511, 618,-48,-50,-62,-3,-7,-70. 

, „ y, metalliferous deposits, 511,-24, 675, 

Michell, Edmxmd, Esq., on the profit made at Camon-Streamy 452. 
lf;r4w>.llj Edward, Esq., on the proportions of metal in the silver-ores 

of Herlandy 112. 
, , „ silver in the lead-ores of 

Menheniot, 708-9. 

, on the produce and profits of East Wheal 

Bose, 454. 
Mkhell, Mr. Francis (of Redruth), on the introduction of the 

plunger-pole at Ale and Cakes j 
570. 
Michelly Capt II., his suggestion of the use of mine-water for pre- 
venting dry-rot, 570. 
MkheU, Jamee, Esq., on the proportions of silver in Spanish lead- 
ores, 102. 
Michelly John, Esq., on the native silver and silver-ores of Cornwall 

and Devon, 112,-16,-18. 
, „ argentiferous lead-ore of Wheal Bo$ej 

119. 

, „ discovery of copper-ore in C!omwaU, 

689,-91. 

.»^-— -»— , „ platina associated with stream tin-ore 

from Australiai 286. 
Mifroel, G>rrcgo de Sa8, on the metalliferous deposit of, 242. 

— — , „ iron-smelting works of, 242. 

— — — ^— — , „ discovery of diamonds at, 242. 
Miller, Major W., on the detrital gold of Virginia, 384. 
MillcT, Dr. W. A., on crystallization from saturated solutions, 718. 

, analysis of mine-water from the Clifford mines, 
Mine-gold, its inferiority to detrital gold, 359,-60. [586. 



868 iNBSX. 

Bline-dn-ore, its inferiority to detrital tm-ore, 859, 478. 

Miners, in Australia, earningB of, on qnartz-formationi, Table XX.II. 

y „ , „ , on detrital depostts, Table XXII. 

— » , in Brazil, European (in mines worked bj British G>mpaniei«), 

earnings of, Table 

xxn. 

— — , „ , Natire ( „ by Brazilian proprietors), 

modes of labour, 
217-18rt 1-2,-99. 
- , M > » (in the beds of rirers in search of de- 
trital gold), modes of labour and 
earnings of, 856-8. 
— , 11 t Blare, (in mines wrought by both native and 

foreign proprietors), modes of 
labour and eaminfrs of, 217—18, 
221-2,-92,-8,-9,801. 
— , ft f >} f (ui mines wrought by both naliye and 

foreign proprietors), hire of, 3H2' 
— y in Chili, European (in mines owned by native proprietors), 

Table V. 
„ , Native (in mines owned by native proprietors), 

nature of labour, 146-7,-51*2. 
- , „ , ^ (in mines owned by native proprietors), 

amount of earnings, Table V. 
. , „ , „ , reckless character of, 91, 167. 
• , 99 f tt f their dresses, and persons examined on 

leaving the mines, 91. 
• , in France, Native (Orpailleur$), searchers for detrital gold, 

amount of earnings, 358. 

, in the Himalaya, Native (on their own account, but paying 

a Royalty to the Government), nature of labour and 

amouDt of earnings, 58-61. 

• , in Ireland, Native (County of Wicklow), amount of earnings, 

, in Nova Scotia, European, earnings of, Table XXII. [562. 

> , in Siberia, Native (searchen for detrital gold), amount of 

earnings, 848. 
, in the United States, SUve (\'irginia), hire of, 882. 
, „ , Euroi>ean (Lake Superior), amount of 

earnings, 428,-71. 
, dangers to which they are sometimes exposed, 600,-66. 
from Derbyshire and from Wales emplo3red in the mioM of 
DeTonshire, 109. 
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Camg, earlj syBtem of, in Germany, 646. 

yi mode of, in Cornwall^ 146, 448, 645-6. 
„ „ , in Anglesea, 578. 

„ f for copper in Cornwall, 686-94. 
,, , „ in Chili, 154. 
adoption of the German BTstem in Cornwall, 146, 645-7. 
sabstitation of tram-waggons lor wheel-barrows in, 144. 
present modes of raising ores to the surface in, 142-4, 609, 

of ventilation in, 219-20. [668-9. 

workmen, ... ) ' * 

„ , „ , in Chili, 142-8. 

„ , „ , in the Himalaya, 48-52. 

„ of using fire for expediting operations in, 

ancient, in (the Mendips) Somersetshire, 625. [51-2, 

„ y near Lake Superior, 412-19. 

Ibdng-worka, iBte at which they have | j,^ g y ^^y .^ j^. 

been deepened, j ' 

, „ , m Cornwall, 448, 748,-64-5. 

-, „ , near Lake Superior, 489-40. 

-, submarine, extent of, 534,-9,-94,-9-600,-10. 

•, precipitation of copper from water entering, 562,-9- 

592; Table XVIIL« 

-, growth of fish in streams issuing from, 354-5, 717,-31 . 

-, vegetation ... in „ , 585,-8, 686. 

., produce and profits of, 95-6, 128-4,-79, 208,-16,-17, 

235,^7,-74-7,-89, 883, 440-59, 601^41,-4,-94-6, 

698, 720 ; Tables IV. VH. IX. XIV. XXH. 

Wag-laws, 148, 861-5. 

^^^nesota mine, on the rocks of, 475. 

„ lodes of, 475-6. 

„ copper-bearing conglomerate of, 476-7. 

„ produce and profits of, 459 ; Table XIV. 

^bell, John, Esq., analjsb of auriferous ore from Oraaty^ 374. 

^^ H. Frederick, on the production of Atacamite, 162. 

Uaenet, M. L., on the proportions of di£Eerent ores in the lodes of 

Cornwall and Devon, 693. 

use of tram-waggons in mines, 669. 

produce and profits of the Lisbume mines, 

460. 







870 INDEX. 

Molybdenum, ore of, in Breadalbane, 650-4. 
— — , „ , in Leicestershire, 664. 

, „ , in Norway, 646. 

, „ , in Australia, 654. 
Mona mine, on the rocks, vein-stones, and ores of the, 574-8. 

— , „ treatment to which pyritic ores are subjected at 

the, 578-9. 
^— , „ precipitation of copper from mine-water at the, 

581-4; Table XVni.« 
-, ,, quantities of ochre obtained „ , 588-4. 

*, ,1 yy of rain at the, 582. 

Monk Wearmouth, subterranean temperature at, 753. 
Monlevade, M. A. J. de, on the iron-ores and smelting-woikB of 

Monlevade, 171, 219. 

- , „ differences in the qualities of char- 

coal from different woods, 219. 
Monte Amargo, on the recent sandstone of, 155. 
Montgomery, Dr. J. B., analysis of water in the river of Copiap6, 140. 

, on the identity of dicUoms, in the present 
strand, and in the raised beaches, 
near Caldera, 160. 

Moore, C, Esq., on a foseiliferous letLd'lode at Charter House Warren, 

625,-6. 
Morcom, M., Esq., on the rate of blasting vein-stones at ) qaa 



Polberro, 



, „ proi«rtio»B ^f I ^^ 202,472. 

Morgan, John, Esq., on the auriferous deposits of Oongo Soco, 272. 
— ^— , „ „ of Tacquaril, 278. 

, „ quantities of gold coined at Rio de Janeiro, 

869. 

, „ „ used by goldsmiths at 

Rio de Janeiroi 870. 
Morro da$ Abnas, on the auriferous deposit of, 224: 
Mcrro Velhcy on the rocks of, 185-6. 

, ^ , which occasionally contain gold, 186, 

821. 

, their schistose and jointed structure, 

186,-91,-2,-8. 

, narrow highly-inclined mass of joint- 
ed rock between two bodies of vein- 
stone, 191. 
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Wdko, on the roeks of, tranBitiona between tliem and metal- 
liferous deposits, 192,-8,-4, 207, 818. 
* , the metalliferous) their dir^stions, coincide sometimes 

deposits of ; ) with the cleavage, sometimes with 

the joints, but often with neither, 
fc 187-8, 90, 207, 810 ; Tables VI. 

■ X. 

, „ ; their dip and width, 188-92, 811 5 

Tables V. X, 

, „ ; bodies (shoots) of the productiye 

portions in, coincident in endlong 
dip with Btmctnral dispositionB dt 
rocks, 206-7, 828,-6. 

, „ ; oomparative hardness of, at d iffer- 

ent depths, 199 ; Tables VIL 
XXIL 

, „ ; ingredients, 1 190,-4^, 202, 812, 

earthy, f 818,-17,-21—2; 
Table VL 

f V f if 9 isolated masses of slate 

imbedded in, 190, 
194, 812,-17,-28. 
„ ; ft } portions conforming to 

the joints or oblique 
to the cleayage, par- 
tially or entirely 
serered, for short 
distances, by certain 
beds, 192,-8-4, 818. 

a f 9> 9 uniformity of cleavage 

in the (Country) walls, 
imbedded masses, and 
severing beds, 198-4, 
818. 

„ ; ingiedients, ) 194-7, 812,-18,-21- 

metallio, | 822 ; Table VIL 

„ ; 91 f proportions of gold 

contained in, 197,-8, 
204-5; Tables yi« 

vn. 

ft f »> 9 proportions of gold 

extracted from, 197, 
198, 201,-8,-4,-6, 
812; Tables VI •VU. 
X. XXU. 

8g 
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Morro Vdko, the meteUifiBroos ) iqgredients, ) proport i oiii ot goU 

depodti of 1 1 metallioi ) extracted from oarem 

obtatned at dilEercnt 
depths, 201r— 8^— 5, 
8d 1 ; TMm VII. X. 
XXIL 
9 n f If f ptopoftiooa of gold 



»> 



If 



w 



ft 



tf 



Of duEennt 

199, 201,-8, — 6 ; 

Tables YIL XXIL 



; 



the pfopoctioiM ct 
gold contained in and 
eonfaciea XFOOi wio 
Tem-etooe, 198, i04, 
206; Tables VL* 

vn. 

„ , analyaisofgoUySSA, 
874. 

„ p propoHUMIS Of mXT9t 

allojed witib cold, al 
dimxeot depns, 206^ 
882; TkbkX. 
« , qaali^ of gold ob- 
tained at d ifc tept 
depths, 205,-6, 876. 

„ , qinalitjrofgoldiDdif- 
nrent Tem-sfeoiies, 876* 

siae and depUi of bde bond per 
man per daj at difleieni dspths 
in the nune, 199-200; TabUm 

weight of oce eztraded per hole 
blasted, 199 ; TM>le m 

proportion of ore extraotod to 
weight of giuipowder oasd, 200* 

(jnantnes and ptupuc lions ol tsui- 

stone rejected as not ^*^*^h^ 

gold enong^ to rspay the cost of ex> 

traction ('drwtwy;, 202; TsUis 

VILXXn. 

(jnantities and proportions of Tifai* 

stone stamped, 2M; T^ifalsiVIL 



; numbers, wei^it, s peed , aad cA- 
oiencT of eloa^JMNb, Tibki 
VILXXn. 



IHBBX. S73 

k fUfttf, the metalli£9roiiB ) mretm of cwred hidei^ and of baize^ 

depoeiti of; ) orer which the ttamped'Ott Is 

puMd, 208 $ Table YIL 
^ , ^ • quaotitieB of amalgamable ore col- 

lected by each seriea 
of hi de$ a nd baize^ 
Table VII. 

of ore escapinir the iides 



n 



ping 



and babe, but after- 
warda collected and 
ground in arrattrtSf 
208, 855; Table 

vn. 

- Td nrto ne, extent of granulaticm by Btamping^ Table 

vn. 

-y €pmk^ of meroozy uaed| and time required for amal- 
gamating the Btampedot^ 
Table VIL 

-, „ kit during amalgamation, Tablea 

vn.xxn. 



•, coali ci(drit$mg) cleaning the $tamped ore, Table VL* 



-, M , total, of extracting gold and making it ready finr 

the market, 827. 
-^ laiie of inflammable gaa ftom ererioea in the Tein- 

atoDeiy 195 ; Table VL 
>, climate of, 849,-52, 726. 

-, subterranean temperature at, 726-7,-66,-8,-9,-60,-1,-2. 
-, fcroe empkyed at, 867,-75 ; Table VIL 
-, wages of Buropean miners at, Table XXII. 



-, produce, expenditure, and profit at, 208-9 ; Tables 

vn. XIV. xxn. 

>, extent of water-courses, and injuries done them by 

ants, 850; Table XXII, 
•, fish thriye in water holding pyritic ore in suspension, 
r, 855* 



■sno, Venda do, iron-fiimaces near the, 247. 

', W. M., Bsq., produce, expenditure, and profits at the 

Oameu and MoteU^ mines, 882-8. 

, on the hire and food of slares in Virginia, 

882. 
the, fiourishes in watef which yields a predpitato d 
copper, 585,-8* 
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MouiUeUmgef lublemiieAQ iempenture in die ooal-miiM of, 71 

Mulberry HiUj propordoii of tiii-ore in the yein-rtooe of^ 472. 

MoleB (and honasX their fondnea fer wmter holding iron-ore in 

penaon^ 564. 

Mungla Lekh, on the iron-oree of, 26. 

Murchiflooi Sir R. L, Bert, on the oopper-beering MUidetonen of Sftlop^ 

514,-16,-16. 

, (Vemenil, IL E. de, & Kejterlingt Count 

A. Ton), on the anrifiBrona Berente of 

Siberim, 172. 

* , on the pr o p o rtion of gold obtnined at 

Bereionk, 177-S. 

, n gold and platinum of Siberia, 340. 

, „ detritalgold „ ,176, 

S4S. 

, „ „ ,alargema«fJfti^^«f; 

of, Table 

XXIL 

^ ^ oopper-bearing eoal-meaeoree of 

liberie, 508-9. 

(& Geilde, A., B«|., on the alalaa of 

Breadalbane, 646. 

Murray, J. J., Baq., on die effeote of an earthquake at Caldera, 158. 

MusiCf Whiolj area of open mining* works at, 576, 665. 

Nadhoolee, on the iron-ftimaoee at, 19. 

Nanak^ (Nanakuke), on the argentiferous ore of, 119. 

Napier, James, Esq., on the structure and specific-) of smelted copper, 

graTityj 429^. 

, „ „ of eloctn>-depont> 

ed copper, 43 1* 

, „ absorption of oxygen by copper when is 

fusion, 430. 

, „ predpitatton of copper at the Pary$ 

mine, 580-1. 

National mine, on the natire copper in conglomerate at the, 477. 

— ^— , „ proportion of „ ,471. 

, „ produce and profiu of the, 459 ; Tablo XIV. 

, „ wages of miners at the, 471. 

Navigation of Lake Superior interrupted during winter, 434. 

Nehal-bridgo, detrital matter ocar, 45. 
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hukj W. G.f Baq., on the produce costs, and profits of Wheal 

Mary Ann, 7\9r^0. 
fiew Brunswick, on the granite of, 490-2. 

, „ metalliferous slates of, 495-7,-8-601. 

, „ greenstones of, 496-8. 

— f „ conglomerates and sandstones of, 601-2. 

, „ copper-bearing shales of, 503-10. 
• , „ foedl flora of, 508-10. 

, „ auriferous detritus of, 498, 500. 

New Granada, on the proportion of silver in the ore of, 98. 

■ , „ disappearance of i^rings from cleared ground 
in, 187-8. 

- , „ temperature at small depths in, 768-70. 
Kewiansk, proportions of alloy in the gold of, 885. 

liiew Bed Sandstone, deposits of copper-ore in, 515, 750. 

, subterranean temperature of the, 750. 
fidud. Prof., on the rocks of Breadalbane, 646. 
ffidiolasy Gapt. J., on the submarine works of Levant, 599. 
RchoUs, Gapt. J. on the proportions of tin-ore in the vein-stones of 

the Prosper mines, 472. 
Rckd, oreB of, at Chalanches, 526. 

„ in New Brunswick (?) 508. 
„ at Pajonales, 121. 
Numess, Mr. J., on the precipitation of copper from the water of the 

Gwennap adit, 587. 
Koakes, G., Esq., on the produce, profit, and loss at Wheal Var, 446. 
HoiseB occasioned by moving-sand near Copiap6, 154. 
^crih American mine, on the rocks and lodes of, 419-22. 

— „ , „ disposition of (native) copper in the, 

420-2,-81. 

— „ , „ subterranean temperature at the, 784, 

^9rth Downs J on the silver -ore of, 114. 

^Northumberland, proportions of silver in the lend-ores of, 108. 

^^rth' West mine, on the expense of extracting (native) copper at 

the, 426. 
Norwfty, on the metalliferous deposits of, 546. 

, proportions of silver in the ores of, 100. 

^ova Scotia, on the copper-bearing coal-shales of, 507-8. 

, statistics of gold-mining in, Table XXII. 

^«toa Kanh, on the iron-ores of, 22 ; Table I. 
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Otk, fe r o rts of, in tbe Hiiiiala7»y 66. 

— -^rejected by oharood-tmrnen in the ffinudmTfti 66. 

Gates, O., Baq., on the infloenoe of cftMt-vtftfW on the tul pk n r Ci ^ mrmm 

of Wicklow, 668-9. 
Ochre, lining ererioee in the Itabiriii at Agoa QitenUf 226* 
, qnantitiea o!^ depo d ted in the preoipitatioQ-wariQi 



Odemheinier, O., Beq., on the mioa-alato of Bieadalbaae, 645,-60. 

"" f ft gree n atooeeandl s^^ 

porphjriesof) »» *^^* 
, „ lodssid „ ,66t. 



Oil, mineral, of Borriga and Expictativaf 616. 
Oldham, Dr. T., on sabterranean tem peratur e at En o e l m akc mf 740. 
OliTeira, CoL M. F. de, gold-minea wrought by, in Branl, S87. 
OliTeira, Oapt M. J. F. de, on the gold of Catta Pnta, 187. 
Ollivant, 8., Baq., on the gold prodnoed in Minaa Goialta, 869. 
OTTuO, a, Eeq^ on die gold of MerionethAixo, 641. 
OqfinoU4f on the iron-orea of^ 88,-6. 
Open mining-works, 212,-84,-7,-66, 676, 666. 
Orea. (See Anttrntmyf Ar$tmc^ Bu mu t h , Chr&miun^ CohaUf Coppmr^ 

Chldj Iran^ Lead^ Mangamu^ Molj/Mimum^ Nieksl, 

Pjdladhmi. PtathuL SUoer, ToUurium. Tin, TUammu 

Zine* 

Organio remains of die Carbonifeioas STStem, 618-14,-28. 

————— „ Deronian „ , 700-1. 

„ Sihirian „ ,496,694-6,686. 

•*— — ^— * in metalliferons depositi, 619 (7), 626-6. 

— — in raised beaches, 166. 

Ornaments, ancient, of natire copper obtained from early mining- 
works near Lake Superior, 418-19. 

OrpailUwri (gold-washers), quantities and ralues of gold obtsincd 

by, from the Rhine, 848,-51-2,-8. 
(haro FmOp rocks and metalliferous deposits o^ 184« 
■ , proportion of gold in »» 1 184, 822. 

Ouro Preto (Villa Rica), on the micaceous (7 talcoee) quarti-rocks 

(eloiHc 9amdsUm4) of, 209. 

^— _«. , ^^ auriferous daynJate ofi 210,-11. 

Oralle, P. Alonso de, on the ralley of Copiap6, 189. 
Oroca, on the mines of ixon-pyrites and copper-pyritea, ) |tJAi»A 

in the Tak of, I ^^*^'* 
» „ produce of „ at Ml. 
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OQ the MTniny of minen io the vale of, 662« 

„ predp^i^ of copper) ,670^9. 

from mine-water J *' f w # v-w«7. 

ff auriferous pyiitee of Connorree and Ball^fmutiagh^ 

649-59. 

ILy on die p roportioDfl of sUyer and gold in the lead-ores of 
Hmigarj, 100. 
on the association of antimony-glance and telloriam with 
gold at, 180. 
Aaeifio, diells existing in the, found also in laised-beaches near, 

Galdera, 156. 
^^Um (in Bamgnrh), on the speoolar-iron o^ 25. 
PmkU0 (in Kalee Knmaon), <m the brown iron-ore of, 26. 
TaiTkitiiTj IL, on the azgeDddfaroos lead<yres of Sicily and Galabriay 

102. 
» „ proportions of mlyer in Spanish lead-ores, 102. 
Thjnmlna, on the ores of cobalt, nickel, and silver at, 121. 
hlhifiiimy sssodated with the gold of Candonga, 175. 

f „ Santa AnnatoidltMraf 216. 

, „ Oongo Soco, 286, 887,-8,-40. 

, „ , in granite, 175. 

VH ^^^ I 216,-86, 
(Jacottnga), J ' ' 

I 91 t P9 f proportions of 

at different depths, 286, 888,-40« 
f^nJlelism of some deposits which yield silver-ore with others which 
contain clay only, 81. 
vdf msssris of silver-ore in deposits having different 

-.li^ji-iti^S-rtJf 1 Oft 

directions, izo. 
ftf gold-deposits to the ranges of mountains in which 

^ occur, 176, 221,-45,-8, 804,-10,-11 ; Table X. 
of the Sulpkur^eouru near Ovoca to the cleavage of the 

adjoining rockS| 558. 

„ great body of pyritous copper-) ... 

ore in Anglesea) ^ f • • 

- „ rich hmehiM of cof^er-ore on different lodu near 



f» 



618. 
„ orey parts of some with the barren portions of 
other lodUf 607-8. 
p^BB0p4ba, schorlaoeous sands of the, contain chrome-ore and 

174. 



878 INDEX. 

Pat ComoUdaUd minety proporlioiiB of tin-ore in the T«iii-itoiias of, 

Porib min«y proportioos ot mlrtr in the leftd-ora of, 110. [479. 

Pary$ mine, rocks of the, 574. 

— ^— — , metallifeionB deposits of thoi 675-8. 

■ , CTMf-oetiM of, 576, 

^ , aomljsis of the (blue-Hone) ore of, 546,-77. 

-^— — , treatment of pjrritic copper-ore st, 578-9. 
— — , diminsge of the, 580. 

, predpitAtion of copper from mine-water at the, 580-1. 



>- , copper-torf of the, 580. 



PoMCo (Pern), proportions of alTer in the ores of, 98. 

Pasooe, Ospi. H., on the lodes of Butrkavet^ 608. 

Patolf on the iron-ores of^ 88,-7. 

Pattinson, H. L., Esq., on the propor t ions of nlTsr in the lead-ores 

of England and Wales, 105,-7,-9,-19. 

Pannchmanlee, on the clay iron-stone of^ 66. 

Peach, 0. W., Esq., on foedliferoos rooks near Liskeard, 700. 

Pebbles, beds of, far abore existing streams, 45. 

PedrOf San^ gold imbedded in copper-glance at, 878. 

Peever, Whsal^ di^lacements of lodes at, 226. 

Peixoto, 8enr. J. de Sonsa, employment of slaTes by, 801. 

Pengilly, Capt T., on the anriferonsjof Oongo Soeo^ 250,-7,-60,-8, 

deposits) 266,-8,-72,-4. 

— — ^— — , „ „ of Agoa QntfiOf, 288. 

, „ „ oorecognised by workmen, 826, 

^^— «— — ^ , „ treatment of auriferoos sand, 854. 

, „ mannfsctnre of charcoal, and the HMlttng 

of iron-ore, in Bnudl, 262. 

PenhaldarvOf proportion of stlTer in the lead-ore of, 120. 

Pennancef proportion of silTer in the lead-ore of, 120. 

Pennant, T., Esq., on the treatment of) at the Parye mine, 574,-6, 

copper-ore) 577|-9. 

, „ copper-tnrf of „ , 580. 

Penrose, Wheal, on the argentiferous lead-ores of, 119. 
Pentire Olau, proportion of silver in the lead-ore of, 120. 
Pej^wr, Prof., on the steam-engine placed ondergronnd at the Tamar 

mines, 609. 
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tare «nd specific ) electrotype copper wlien 

gTKTit; of, t fiued, 429. 
ptioQ of oxygen by melted copper, 431. 
neat of copper-orea at Agordo, 579. 
d from the, 859. 

>cks and ores of New Bronawiolc, 490,-6, 
606. 
ntiona of alver in Spftnuh lead-orsB, 102. 
„ in die lead-crea of Brittany, 

104. 
re poailions of ailveT and „ in „ , 587. 
1 of ice underground at, 479. 
MMiou), nambers of in CbafiarciUo, 149, 
150. 
irecipitation of copper at Cohrt (Caba), 591. 
tke 8ap«rior), on the large ) in nie at Lake 
atamp-htadt } Superior, 426. 
, » .work 

accompUflbed by them, 426. 
n , <» the coat of extracting 

native copper from ila matrix, 426. 
W^ Kaq. (ol St. Aoatell). on the amoont of doea 
(Soj/altia), paid at Crennit, 456. 
, iMiie of^ from tbect^per-beariag landatone of Hoidobro, 
:, tm the oorta and profita at, 459; Table XIV. [516. . 

nilli{», Hr. H., (m the prodnce and profita of Tmavett*, 451; 

Table XIV. 
FUIHpai Prof. )., on the carboniferona limeatone of Torkahire, 625. 
, „ wrinkled rtnictnre of rocka, 259. 
— , „ poaitioaB of diaplaced strata on oppoaite 
aidaa of the diqiladng vein, 237, 660. 
, „ aabterranean tempeiatnre, 723,-5S, 
fUlfipa, J. A., Baq., at the proportion of nlver in the lead ore) nn 
of Aortralia,]^^* 

■ . » >• BP\d „ , 99. 

■ — ■' ■ ■ ', „ prodnotion of „ in California, Table 

XXII. 
— — , „ „ „ in Nova Sootia, Table 

xxn. 

~^-^_ (A DartiogtOQ, J., Baq.), on the prodnce and 

profita of minea, 459 ; Table XIV. 
8b 
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Phillipey W., Esq., on the granite and lUte of Tincrofty 658. 

, „ alleged waste of oopper-ore in Canrwwdl, 

^— ^— ^— — , „ silver-ores of Cornwall, 11 l,«-12y—ld9"-l 6, 

, „ streain-tin-ore „ , S59. [118. 

, birth and death of, 691. 

Phcmix mines, rocks of the, 656,-69. 

, „ , on opponte sides of die lod$ at the, 657, 

669. 
■, „ , metalliferooi deposit of the, 676,-8,-9 ; 

TiU)l«XXX. 
, „ , sabterraneaa temperature in the, 746. 
, produce of^ people employed at, and maehiaefj aft 
work on the, 698. 
Pick and gad, dexteritj of Comtsh miners in nang the, 15i. 
Piedade, on the structure of the mountain, 296. 

Pike, B. H., Esq., on the proportion of tin-ore m the rein-ftoties of 

the Cam Brta mines, 472. 

, „ produce and profits of the „ , 448, 

Pindur, on the auriferous sands of the, 4, 46. [459 ; Table XIV. 

Pinnock, Saint, on the rocks of^ 99. 

, „ metalliferous deposit of, 704-12. 

, „ proportions of sihrer in the lead-ore of, 120, 

709. 

, „ produce of, people employed, and machinery 

at work in the district of, 720. 

Pipe-yeins, of lead-ore, on, 620-1. 

Pitanffm^ on the auriferous deposits of, 222-4. 

, „ oonformity of some of them to the jointed structure 

of the rocks, 228, 819,-23. 

Pbmts, foMil, on, in the coal-shales of New Brunswick, 508-9. 

, „ Nora Scotia, 507-8. 

, „ Siberia, 508-9. 

Pbtina, associated with the gold of Brazil, 286, 885,-7,-8,-40. 

, „ of the Rhine, 860. 

, „ „ Ural, 885,-40. 

, „ in ItabiriU (Jacotinga), 286, 885, 

887,-8,-40. 

—— , „ „ ,proportioni 



of, at different depths, 286, 888,-40. 
, anodated with stream-tin-ore in Australia, 286. 
Plumbago, in the clay -slate of the Himalaya, 41. 
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notice ci its etrly use in the mines of Crwennap, 570* 
f wooden, naed at Connorreef in Wicklow, 569. 



on the temperature of, 745,-9. 
V a nrnme anciently giyen, in Cornwall, to certain ores of copper 
and (7) of iron, 689. 
CO iSbe roeka and copper-ores of, 6. 
, CO the produce of, 458* 
, f, proportions of tin-ore in the Teinnatones of, 202, 

472. 
9 „ rate at which the yem-stoneB are blasted, 200. 
p rop or t i ons of tin-ore in the yein-stones o^ 472. 
, loas dnring former operations at, 452. 
profit jielded by early works at, 454. 

W., Esq., on the proportions of tin-ore in the yein- 
stones of Cuddra ir Por CouioUdcUed 
mines, 472. 
The Bey. R., on the proportions of alyer in Deyonshire 

lead-ore, 109. 
, „ silyer-ores of Cornwall, 111,-14. 



Baron, on the proportions of pore copper in the native metal 

of Lake Superior, 471,-8. 

Senr. M. J. P. da Silya, on the productive)^ j^. gie. 

gold^nunesj ' 

, on the) „ „ ,215,-16, 



quality of the gold afforded by | 882. 

, on the I 21^ 

pfoportions of palladium in ) " '' * * 

/ , on the ) oii5 

theft of gold by workmen at J '' " ' *^^* 

Ae/, Whealf on the argentiferous lead-oro of, 118. 

holey, Capt. E., on the proportion of tin-ore in the vein-stone of 

Trelyon^ 472. 

Porphyry, fel^Mtthic, of New Brunswick, 491. 

, „ , of Breadalbane, 650- 1« 

, „ , of Caradon, 660-1,-70-1. 

■ ■, „ , of Pra, 651. 



— , stanniferous, of Geyserberg, 665-6. 



Kortige Lake, on the sandstones of^ 891-2. 

AcsM, on the proportion of silver in the ores of, 98. 

PoiBtooa of Braxil, on the, 178. 

Powder, charges of, used for blasting in diibrcnt mines, 200-1. 
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Pra, on the fel^wthio porphyry (Eivam) of» 651* 

Praia (margin of the riyer) auriieroiu nad colleoted on^ m^ Mibrr^ 

Vdko, S55. 
Prideaozi Ci^ 8^ on the anriferoiu deponti of Chngo Soeo, 267, 

, on a Umdslip at ^ , 850. 

Prince, Oapt. J., on the rocks and rem-ctonei of 8ark, 582,-3,-4. 

, „ lead-orea „ ,121,536-7. 

' , „ nlTer and lilTer-orea „ , 121, 536-7* 

Precipitatioii of copper from mine-water in Angleeea, 580— 2,* 92 ; 

Twh\e XVni.- 



ff 

tf 
ft 



in Cornwall, 885-9,-92. 

in Caba, 590.1,-2. 

in DeroQ, 584-5,-92. 

in Spafai, 589-91,-2. 

in Wicklow, 562-87,-92. 

„ , more n^d in warm, than 

in cold, weather, 

571. 
„ , „ in ninning, than 

in itill, water, 571. 
' „ , qnality of the precipitate 

a£Ee^ed by the nature of 
the precipitant, 588. 

■ „ , doea (Bcfoltki) paid on, 
Profits in mines. (Seo Mining.) [588. 
Proportions, of antimony, in gold, 884,-74. 

-, of arsenic, „ , 834,-74. 
, of bismuth, „ , 884,-74« 

■ ■ ' , of cobalt, in silrer and silTer-ores, 528. 

-, of copper and copper-ore, in rein-stones, 426,-35,-6, 

462,-70-1,-5,-9,-82,693. 

, „ , in gold, 286, 234,-8,-40,-74. 

, of gold,inTein-stones,177r8,-9,-82,-4,-97,-8, 201,-8, 

280,-1 ,-2,-5,.49,-55,-B,-77,-9. 
281, 331,-4,-72-^,-4,-9,-83, 
550,-68, 641 ; Tablet VL* 

vii,vm.x. 

, „ , „ ,at different depths, 201,-4,-5, 

284,831; TtbkVn. 
, „ , in lead and lead-ores, 99, 100,-1, -4. 



niBBX. 



883 



H 
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of goldy in nlrer and olver-oresy 100,-1 , 560. 
, in copper and coppeivorefl, 287, 878. 
y in difEerent (Brazilian) rocks, 869. 
„ , in detrital matter, 845,-6,-8,-58. 
of lead and lead-oreB, in vein-fltones, 698. 

„ in gold, 884,-74, 

of palladinniy in gold, 286, 888,-40 ; Table X. 

„ , at different depths, 286, 888,-40 : 

Table X. 
of platina, in gold, 286, 888,-40 ; Table X. 

„ , 19 9 At different depths, 286, 888,-40; 

„ , in detrital gold, 860. [Table X. 

of mlTer, in yein-stones, 91-8,-5-6,-7,-8-9, 100,-1,-2, 

104,-12,-13,-14,-15,-16,-17,-18, 
121, 437, 528-4,-86,-68, 711. 
, in copper-ore, 878. 

, in lead and lead-ores, 99, 100,-1,-2,-8,-4,-5, 

106-10,-18^9,-20, 
121, 586, 708-9, 11. 

at di&rent depths, 
708-9. 

ff , 206, 

286, 885,-^,-40,-74 ; 
Table Vn. 



y> 



99 



99 



99 



99 



, in mine-gold, 



„ , in detrital gold, 860. 
of tellnrinm, in gold, 886. 
of tin-ore, in vein-stcHii-s, 202, 472,-8, 698. 
„ , in detrital matter, 680. 
Prospe r United mines, proportions of Un-ore in the Tein-stones of. 
Providence mines, rocks of the, 659. [472. 

■■ , proportions of tin-ore in the yein-stones of the, 

472. 

, produce aod pro6ts of the, 444 ; Table XIV. 

Providence^ Wheal (Tremayne^ Wheal)^ on the argentiferous lead- 
Pzjoe, Dr. W., on the composition of lodee^ 676,-8. [ore of, 118. 

— — ^ , H f> 9 when productiTe, 658. 

, n proportion of copper-ore in lode*^ 698. 
— ^— — , on earlj copper-mining in ComwaU, 688-90,-1. 

-, „ loesof copper-ore owing to careless treatment, 698. 
-, „ argentiferous lead-ores of Cornwall, 118,-I9. 

stream-tin-ore „ , 486. 



9 »l 



f fy 



precipitation of copper ) 
from mine- water) 



99 



,585. 
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Pryoe, Dr. W., on mlt water which enters sabmarine mineBy 589« 
Pamp6y in the mines of Bmcil, sometiniefl worked with nxg €n%€t 

chainy 845. 

y n Cornwall, compariaon of oalcolalad, with 

actual efficiency of, 670. 
Ponaar, on the graphitic olaj-slate of, 41. 
PnntM, Tres, on the production of ailyer at, 153. 
Pnrac^, on the climate of, 770. 
Pwtwhwrh^ on the iron-ore of, 24 ; Table L 
Pjrrites. (See Oru of Capper and Ores of Iron.) 

QQa% of gold, in Bolivia, 860. 

„ , in Braal, 205-6,-1 4,-1 5,.86r7,-a5,-99, 817, 82-3, 

334,-8,-58 ; Tablea VH. IX X* 

„ , in California, 339 ; Table XXIL 

^— — - „ , in Canada, 384. 

— — — — „ , in Ireland, 633. 

^ , in New Granada, 360. 

— — „ , in Siberia, 335,-60. 

- „ , in Virginia, 374,-88. 
„ , in Walea, 642. 

— — „ , in different rocki, 832,-4-5 ; Table X. 

„ , in dilEerent parts of the aune ) 205-6,-85-6, 382- 

formation, ) 334 ; Tablet 

VILIX. 

„ , at different depths „ , 205-6,-85-6, 382- 

334 ; Tablos 
VILIX. 

-^-^-~ „ , in large mswea, inferior to the quality of nsAlIer 

bodice in other localities, 332-3. 
■ „ , different in crystals of different forms, 835-6. 
— ^ „ , in detriud deposits superior to that of gold in rook- 
formations, 859-60. 
— ^ of silver and silver-ore in the several limestones of Chafiar- 

ciUo, 98-121. 
— ^- of silver-ore and of load-ore in different parts of Sark'i 
Hop^f 535. 
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an ingrodient of rocks, 2, S, 4, 11, 12, 18, 21,-6, 80,-1,-5- 

86,-9, 64-5, 78,-9, 85, 16 1,-4,-7 1,-2,-4,-7, 
178,-80,-5, 211,-14,-17,-19,-21,-4,-5,-89, 
244,-5,-7,-8,-50,-5,-9,-65,-97,-8, 800,-1 ,-2, 
808,-4,-11,-12,-18,-15,-16,-21,-2,-4,-71, 
881 ,-5,-6,-7,-91,-2,-8, 402,-8,-1 1 ,-14,-74, 
475,-91,-8,-4,-5,-7,-8,-9, 501,-11,-18,-17, 
568,-74,-7,-94, 602,-8,.7,-15,-86,-45,.8, 
668,-7,-8,-9, 718,-14,-41,-2,-50. 
, „ of metalliferous deposits, 4, 5, 6, 8, 10, 11, 

12, 18, 19, 20,-8, 83,-7, 86, 162,-8, 
165,-76,-7,-8,-80,-1,-2,-8,-4,-94,-6, 
214,-23,-8,-82,-8,-4,-9,-40,-1,-9,-55,-7, 
268,-98, 800,-2,-7,-11,- 12,-18,-15,-17, 
819,-20,-1,-2,-4,-9,-82,-4,-7,-41,-71,-2,-8, 
874,-5,-6,-7,-8,-9,-81, 412,-20,-8,-4,-81, 
460,-8,-4,-5,-8,-9,-79,-92, 522,-81,-8,-54, 
555,-6,-7,-64,-5,-7,-75,-6,-7,-96-7, 605, 
617,-24,-88,-40,-58,-75,-6,-7,-8,-9,- 81 , 
705,-6,-18,-14,-26,-8,-9,-82,-5,-6,-9,-41,-8. 

, „ of cross-veins^ 226,-82,-86-7, 808,-80,-41, 

608,-82, 716. 

(^^ehrada S^ea, on the rocks and metalliferons deposits of, 161-8. 

Qoetelet, M. L. A. J., on the Magnetic declination at Bilbao, 518. 

-, „ temperatures observed at small depths 

in Brussels, 778-5. 

C^dmcy mine, on the expenditure and profits at the, 459 ; Table XIV. 

Quito, on the mean temperature of, at the surfiM^, and at inconsider- 
able depths, 771. 

JBot, on the copper-bearing beds of talc and quartz at, 4. 
i Railways, Bab(rtituted for wheel-barrows and kibbles (buckets) in 

Iain, in BrazU, 849. [mines, 144, 668. 

I , in Michigan, 477-8. 

\ Ba1£s, JnhjUf Esq., on the identity of diatoms in Sirocco-dust at 

; Malta, and in the raised and actual beaches 

', of the Pacific, 160. 

Bamgnnga, aoriferous sands of the, 4, 46* 

.— ^-^— , detrital matter in the neighbourhood of, but far above its 

present bed, 45. 
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Bamgarh, on the iron-ores of, 25. 

RammiUberg^ on the iron-pyrites (Solphor-ore) cS^ 544,-6. 

Ramsay, Prof. A« C, on the Silurian rocks of Blerionetfa, 686,*6,-7« 

"""— ^— — — , ,y Copper-tnrf of n 9 580* 

Bampoortf on the conglonerate and iron«ore of, 80 ; Table IL 

Band^ ventilation effected there by meansof a (tromp$) water-fidi, 

220. 
Baspe, H. B. B.y improred operations at Dolcoath^ whilst he was 

employed there, 645«6, 7. 
, his presumed authorship of Munehau$en*$ TrapeU, 
Bations, of miners in GhaSardllo, 150 ; Table V. [645. 

, of sUtss in Brazil, 292. 
, „ Virginia, 882. 

Batiosat which the temperatures of mines increase with their depths, 

759. 

Bawlmgs, W. J., Bsq., on the silrer-ores of Wett DarUngUm^ 116- 

117. 

' , „ proportions of tin-ore in the vein- 

stones of Wheal Bu$g, 472. 



in, T. B., Bsq., on the Clogam gtJd-mine, 685,-8. 
Keay, W., Bsq. {& Walker, Dr. T.), on the proportion of gold con- 
tained in clay-slate at 
iforro Velko, 186,-96. 

— — ^— — , „ processes and products 

of (dreuing) cleaoiog 
gold at Motto Vtlko^ 
208. 

Bedruth, subterranean temperature in the neighbourhood o(^ 752. 

Beduction-works, proprietors of, take their proportions of ore at the 

mines in Qiili, 94. 

, produce of ores profitably treated at, in ChiK, 94. 

, fiwrce employed at, in Motto VelhOj Table VL* 

, wages of work-people in „ , Table VI.* 

, operations of^ in Qongo Soco^ Table DL 
Beed, J,, Bsq., on the rate of blasting Tein-stone at (jTonebtmif 200. 
-y „ diminished proportions ) ... 

of copper in the water | »» » ^'^* 

Bocks, of granite, i^rinkled with gold, 4, 175, 811,-20. 
„ , „ copper-ore, 511-12. 

„ , „ tin-ofOp 664-5. 
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Ui^ of talooae and micaceous slate, sprinkled with gold, 177, 210- 

299, 301,-11,-20. 

> „ , „ vitreous copper, 

495. 

> of day-fllate, „ gold, 196, 210. 

'y of calcareo-fiilioeous nature, „ gold, 245, — 9, 

804,-19,-24. 
, of Ti4jUfiriU and Jacotinga^ „ gold, 214, — 15, 

219,-42,-9, 
255,-99, 325. 

> of conglomerate „ native copper, 

408,-75. 

-, of limestone, „ native silver and 

the ores of silver, 76. 

-, o£ the ooal-measures, „ copper-ore, 503, 

606-10. 
-, of the New Red Sandstone, „ copper-ore, 514. 

{gold, 217,-87, 
316. 
native copper, 
236,-316. 

te«, Dr. A., on the silver-ore of Wheal Jewel (near Gallington), 116. 

*■ , „ proportions of silver in the lead-ores of Beer 

Alston, 109-10. 

^"idi, H, F., on the temperatures of mines in Saxony, 757. 

fawsina. (See Organic Remains.) 

^^iae, on the auriferous sands of the, and on the proportions of gold 

in them, 348,-51,-8. 

, „ , number and earnings of the 

population employed on them, 358. 

K^harda, Mr. L, on the precipitation of copper at the Devon Con- 

$olidaUd mines, 584. 

^harda, Capt. J., on the comparative values of wheel-barrows and 

tram- waggons in mines, 144. 

tichardfl, W., Esq., on ventilation by means of falling-water, 220. 

Ko de Janeiro, on the mean temperature of, 771. 

Ko Tinto, on the (pyriu^) sulphur-ores of, 543,-6. 

*^ I »Y precipitation of copper at, 589,-92. 

K|^I«-fltructure in schistose rocks, its relation to subjacent granite, 

259. 

-^ — > , „ to shooU (masses) of 

8 B gold, 259,-63,-4,-9. 
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BiiOf Saniaf on the aoriferooi telc-tlAle of, 177. 
RiTen, their dkappeMmnoe beneath, and reappeeraaoe bejood, hedm 
Qi detntui, 45,-4, 558. 
, their gndual diminntkin oo the dertmctioii of Coratoat their 

■onroee, 187-41, 848^. 
t eziflting, uDequal to timo^ortiiig the ooaner and henvier 

dstriius, SiS. 
, which reoeiTe much mineiml-wmter, oTiitenoe of fidi in, 854* 

856, 717,-81. 
M. L. K, on the rocks of die Lake Saperior I 891r9,-4,-6,-6, 

mining duteict, j 897,*8,-9, 400, 

401,-2.-8.-4. 
, „ metalliferoQi ) „ , 406^,-7,-28, 
deposti of ] 424,-5,-82,-4,-5. 

486,-7,-8,-9^61, 
462,-4,-75. 



„ mode and coat of 

extracting (native) ( - «- o 

ooj)per 6om the ^ »» ' "*"^- 



-, „ prodooe of the ) ^^^ 

mineaat) » ' *^* 

'I n nndent mining 1 Ai«_ift it 

worka at f ^ * «I»-I8rl7. 



I 



„ dmereot proportiona of 
■hrer obtained mm the lead- \ , 708. 
orea of die aame minea 

, (A Dnchanoj, M.), on the proportiona of nlrer and 

gold in the lead-orea of Hungarj, 100. 

, (& Zeppenfeld, M.), on the pro porti ona of nlrer m 

the lead-ore of Ponigtbaud^ 104. 
Bcherij North Whsai^ proportion of tin-ore io the Tein-itooeof, 472. 
Hobertt, OtpL T., on the p r o portion of tin-<»« in the Tetn-itooe of 

Wheal Mary, 472. 
Bobinaon, Henrj, Eaq., on h$ave$ of the Smiphtr-eauree hj jotnti 

at Ballygahan, 560. 
Bobinaon, T. W., Beq., on profits nAde io the Alfred ComoUdaUd 

minea; 445; Tkble XIV. 
RoekUmd mine, on the rooka and metalliliBroQa deposta of, 480-1. 
Bogera, ProL W. B., on the rooka of Willis's moontain, in yhgiois, 

879. 

, „ matrix of gold, „ ,B76- 

376. 
, ,> argentiferous gold of Viiginia, 374. 



INDEX. 889 

the Bey. Ckmon, on the serpentine of the Li2aTd, 647. 
~— . , „ homblendic rocks of Saint Qero, 



sUver exported from, 153. [662,-71, 701. 

Ipc^ cf straw, used on a windlass in the Himalaya, 58. 
«— ^ of hemp and iron-wire, comparatiye values of, 148. 

Mr. S., on the manufacture of charcoal in Brazil, 262. 

, on the use of pineHq»Untei8l j ^^ 52 
instead of candles) ^ ^ 

, „ formation of ice „ , 479* 

Bridge collieries, subterranean temperature at the, 755. 

Ea9t JVhealj on the produce and profits of, 454 ; Table XIV. 

, „ proportion of silyer in the lead-ore of, 120. 



M. Gustavi on the gold-mines of Berezovsk, 840. 

, fj alloys of gold in the Ural and Altai, 885. 
— , „ specific grayities of native and of molten 

gold, 885, 481. 
Wheal (Newljn), on the argentiferous lead-ore of, 119. 
Ak, Wheal (Sithney), on the argentiferous lead-ore of, 119. 
Atteor, North, proportion of tin-ore in the vein-stone of, 472. 

— — , ventilation of works by falling- water at, 220. 

, precipitation of copper from mine-water at, 589. 

, produce and profits of, 448 ; Table XIV. 



B«, Qipt. Sir J. C, on Magnetic declination, 515,-81, 608,-47, 787. 
hua Orande, on the auriferous talc-slate of, 178, 247. 
Katies, on gold (mine and detrital), in Siberia, 847. 

, „ „ , in Brazil, 208,-89, 861-70 ; 

Tables VII. IX. XTV. 
, on mines (iron and copper), in the Himalaya, 62. 
f >» (copper), in Ireland, 442, 601 ; Table XTV. 
, „ (copper, lead, and tin), in Cornwall and Devon, 

448-59, 694, 719 ; Table XIV. 
Bibbii^, proportion of, drawn to the surface, at Cam Brea, 148. 
„ of tin-ore extracted from, at Polberro, 202. 

„ of silver and silver-ore contained in unwashed 

(undressed) at Cha%rcillo, 98, 148. 
Bi3i]r ; notice of one discovered in the crop of a fowl, 856. 
bfterg. Prof., on temperatures at various inconsiderable deptiis in 

Upsal, 778. 

Ide, John, Esq., on the commencement of) ^ Bolcoath, 146. 

levels and wxmee ) ' 

— , on ventilation by means) ^aa 

of falling-water) " » *'"• 
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Rule, John, Eaq., Ub pUns and aectionsoq^^ DtieooA, 448. 

tho worksj 
Butter, Capt W., on the comporatire economj of wlieel-bftrro^rtf 

and tram-woggonB in mines, 144. 

Sabar^ proepcroofl condition of the gold-mines near, 368. 
Sabine, Gen« Sir E., on Magnetic declination, 372, 492, 51S, — 15, 

520,-31,-41,-75, 603,-16,-87,-47,-78, 703,-37. 
Sacramento (Chili), exportation of nilrcr from, 153, 
Sacred-lakes (ThilM't), notice of gold obtaine<l from them, 48. 
SahloOf on the rocks and iron-ores of, 19. 
Salmon, on the abundance of, in New Bnmswick, 499. 
Salmon, H. C, Esq., on the lead districts of East Cornwall, 609,- 

704. 

■■ , „ lode of Wheal Mary Ann and Wheal 

Trelawny, 706,-9,-14. 

, „ IcH/e of i7^<Hr«-/oo/, 712,-18,-14. 

, „ silver-ores of Wheal Ludcott^ 710. 

— — — — , „ refuse of ancient lead-mines io the 

Mendips, 625. 
, „ winding -engines of CamBreOy 148. 
Salter, J. W., Esq., on the fossils of the auriferous scries in Wales, 
Sampson, B., Esq., his survey & plans of Wheal Peever^ 226. [636. 

■■ , on earl J use of the plunger -pot e^ 570. 

Sand, sounds emitted bj it, when in motion, at EI Bramador, near 
Copiap6, 154. 
, siliceous, an ingredient in the Carvoeira of Catta Preta^ 239. 
Sandstone, recent, near Caldera, 155. 
of the Sub-Himalaja, 38. 
of Huidobro, 77, 513. 
of Shropshire, 514-15. 
of Bengal, 64,-6,-8. 
of New Brunswick, 501,-2,-8. 
of Lake Superior, 892,-8. 
of Kenmare, 612. 
(eUurtic) of Yilhi Rica, 172, 210. 
containing the ores of copper, 77, 518-15. 

„ of iron, 64,-5,-6,-8, 518. 

affording Petroleum, 516. 
subterranean temperature in, 751,-3,-8. 
Santiago (Cuba), on the precipitation of copper at, 690—1,-2; 

Tables XXXI. XXXiri. XXXV. 
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■bK, Dr. Bi£. J. do6, on the produce of gold in Brazil, 869. 

^ JoftS do ^klorro Grande, detrital gold (Cciacalho) wrought by 

aid of a chain-pump at, 845. 
^ oo th« Tocks and metalliferous deposits of^ 580-8. 
— ^ on «ul>ixiArine works at, 584-9. 
*— , OD solvterranean temperature at, 785,-6,-52. 
- — , an the climate of, 735. 

ij M.y on the proportions of silver contained in Spanish lead- 
ore, 102. 
:, established for the slaves at Oongo SocOf 293. 
^xony, tin-ore an occasional ingredient of granite in, 77. 

, pro{K>rtionB of silver in the ores of, 101. 
SdieeTCT & Mxuxshand, MM., on the specific gravity of copper after 

compression, 480. 
Bdk^mfmitweit, H. A. H. & R., on Magnetic declination, 8. 
Scikorl, an ingredient of the rocks, 2, 175, 662. 

', „ of metalliferous deposits, 240, 675. 
„ of detrital „ , 174. 

^Amber, M., „ rocks of Chalanches, 517,-19. 



— , on the metalliferous ) ^21-2 

deposits ( ♦> > " • 



„ ores „ , 108, 523. 

„ cross-vein ... „ , 527. 

„ plans and sections of works by, 520. 



Vboefay Dr. R., his iron-fumaoes at Timbopeba, 212. 

Sr-'-tiand, proportions of silver in the lead-ores of, 105. 

Sealooy the valley of, injured by water, mud, and rubbish from the 

mines near Gu*adon, 353. 
Seeeombc, Capt. S., on the positions of the rocks on opposite sides 

of the lodes near Caradon, 658. 
Vdgwick, The Rev. Prof., on the rocks of Liskeard, 700. 
Smto, on the rocks and copper-ores of, 5. 
Ssetsen, M., on the noises emitted by moving-sand, 154. 
&:lw3ni, A. R. C, Esq., on the auriferous granite of Australia, 175. 

detritus of „ , 348. 
(& Ulrich, 6. F. H., Esq.), on a large mass of 

Australian mine- 
gold. Table XXII. 
„ I on the chrome^re 

of Australia, 649. 
„ , on the molybdenite 

of Australia, 654. 
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Serpentine of CVnrerabk, on the, 647. 

— — — of Corr i Charmaig, on the, 647-8. 

SeUm^ West Wheals on theprodooe and profits of; 449 ; TftUe XIV. 

Shales of the eoal-measaies, at Pannchmaolee, 66. 

, 99 9 containing I near Bathimt, ) 608-« 

fossil plants, f New Brunswick, ) 509. 

» ff * ** > ft I 508,-9, 

and the ores of 0(q)per, f 610. 

Shanagarrfff on the rocks and lead-ores o^ 619-21. 
Sharp Tor, on the diflEerent positions of granite and slate on oppo- 
site sides of a lode near, 669. 
SkealgaPf on the iron-ores of, 22. 
Sheep used as beasts of borthen in the Himalaja, 47. 
I^ells, of existing species in the raised bcadies ci Chili, 156. 

, ,t , in recent sandstone near Ckldera, 1S6. 

f tf 9 f9 f burnt 

for the lime thej contain, 155. 
Sheriff, J. D., Esq., on the eleration of Menheniot, 746. 
Shingle, graTcl, sand, and shells in the raised beadies near Galdera, 
ShooU of copper and copper-ore, 438, 598, 608. [156. 
, of gold, 207,-15,-24.-59,-68,-4,-9,-70, 819,-26,-80. 

, of iron-ores, 82, 558,-64. 
, of lead-ore, 587. 



>, of sihrer and siWer-ores, 122, 587, 

-, of Tarioos metals and ores, from the granite, 82, 122, 207, 

259,-68,488. 
-, n t confront one another in parallel 

deposits, 269,-70, 826. 
9 ft 9 obHqiie to the strike and dip of 

adjoining rocks, 82, 122, 269. 
269. 
, 9> 9 conform to the rippled (mdn- 

lated) stmctural planes of ooQ- 
tignoos rocks, 207,-16,-24, 
259,-68,-4,-9,-70, 819^26, 
880, 488, 587r-58,-64,.»8, 
wOo. 
Shropshire, copper-ores in the New Red Sandstone of^ 514-15. 
— *^— 9 proportion of silver in the lead-ores d, 109. 

, subterranean temperature in, 751, — 2, — 8, — 8; Tibki 
of, 750. [XXXI. XXXm. XXXV. 
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die anriferona rocks of, 175. 

„ detrital gold of, 843,-6 ; Table XXIL 

^ alloys of gold in, 385. 

^ BoysltieB payable by parties working amiferoiis 

deposits, 847. 

niDgs of workpeople in, 843. 
of silver in the lead-ore of, 102. 
ProC B., on proportions of gold in ydn-stooe at Walton, 
of Wicklow, 640-2, (Virginia), 878. 

, of Waterford, 598-5. 
of Merioneth, 635-6. 




11 



Gnardaliar L Y. da, his gdd-mine at 

1, in Chili, 76, 90,-121,-8-4,-53. 

Bal-dhu, 114. 



1, 222-8. 



in Cornwall, 



CrewM, 118. 

Cubert(?), 111. 

Doleoathf 112-18. 

Fawey CanBoUdated mines, 1 18. 

Herland, 111-12. 

Lmmif 110. 

North Dolooathj 118. 

North Doum$t 114. 

Trebiihm, 120-1. 

Trtikerhif, 1 14. 

West Darlington, 116-17. 

Wheal Alfred, 112. 

Wheal Ann, 112. 

Wheal Baeeetj 113. 

Wheal Cock, 110. 

Wheal Duchv ( Wh. Brothers J^ 

114-15. 

Wheal Jewel (Calstock), 116. 

Whe^ LudcoU, 120, 710-11. 

Wheal Mexico (Perran-sabuloe) 

110-11. 

Wheal Mexico (Calstook), 115- 

116. 

Wheal Providence (Tremayne), 

118. 

Wheal Saint Vincent (East 
Cormoall mines. Wheal 
Lannford), 115. 

Wheal Sietere, 115. 
^Wileworthy, 116. 
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Silyer and the ores i . -„_ ,^o a tmt i» 
of silver, I "* ^^^' ^^^'-^^ ^^^-^- 

in Hangar ji 100-1. 

in Ireland, 105, 545,-9,-68. 

in Mexico, 97,-8,-9. 

in New Granada. 98. 

in Norway, 100. 

in Peru, 98. 

in Sark, 121, 686-7. 

in Saxony, 101-2. 

in the United States, 99, 486^. 

aflwdated with biamath. 111. 

oree of cobalt, 108,-11,-1^*1^1 

628. 
oopper and oopper-ore, 99, 104, 
112, 378, 436-8, 649,-66, 642. 
oree of lead. (See Lead.) 
„ of nickel, 103, 524. 
gold, 99, 104,-5, 206,-36,-86, 
834,-5,-7,-8,-40,-60,-74, 
378,549,— 68, 682,--42; 
Tables VII. IX. X. 
in different rocks, 206,-36, 
286, 334-5,-7,-8,-40,-60, 
374. 
in the same rocks at differ- 
ent deptlift, 206,-86, 338, 
340. 

' -^—^ , temperatures of mines affording, 724,-85*6,-56; 

Tables XiXIII. XXXIV. 
Simpkins, L, Esq., on the produce of copper-mines near Lde 

Superior, 488. 
Simul Khttf on the quartz-rocks of, 30. 

, „ iron-ores of, 29 ; Table IL 
— — — , „ iron-furnaces of, 57-8. 
Siranowski (Altai), on the alloy of gold at, 335. 
SirowlUj on the iron-ores ofi Table II, 
Sisters^ Wheals on the proportion of silver in the ores of, 115. 
Skerrett, CoL J. M. A., on the auriferous ) Qongo Soco, 257,-7Sr8; 

deposits of) Table XIIL 

, „ land-slip at „ , 850. 
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earlj use in inclined shafts near Tayistock, 144, 668. 
later introdaction „ in West Cornwall, 668. 
proportions of metal in the slags of Brazilian iron- 

fiimaces, 261. 
Chlorite, Clay, Hornblende^ Mica, Talc, Cleavage^ 
mToints,) 

ATirginiay hire of 882* 
, food of, 882. 
hire of, 882. 
employed alternately in mining and in agricoltorey 

299. 
permitted to search for gold on their own aocoont 

daring holidays, 801. 
general economy of the establishment at Congo 

Soeo, 289-96. 
their occupations and hours of labour, 291-8. 
the disposal of their leisure, 298. 
their food, clothing, and dwellings, 290-8. 
„ earnings (dependent on individual skill and 

industry), 292-8. 
„ „ , how appropriated, 292. 
„ „ , sometimes deposited, at interest| in 

a Savings-Bank, 298. 
treatment of old and infirm, 298. 

„ and instruction of children, 298,-5. 
„ M w » ^^ pro- 

ficiency at school, 295-6. 

the aptest scholars, often the most skilful woi^onen, 

296. 

periodical inspecticm of their gardens, houses, 

furniture, and clothing, 291. 
„ , followed by rewards to the 

clean, industrious, 
and careful, 291. 
„ „ the infliction of 

fines on the dirty, idle, and extrayagant, 291. 
the ill-behaved were few in number, 295. 

„ , nature of and punishmenta lor 

their offenoet, 298-5. 
medical treatment of, 295. 

„ , rations whilst under, 295. 

8f 
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9aTe% in BtmU, Dbiae wonhipy obienraiioe o£, 295. 

, nnmbar employed, 290, Tftble IX. • 

who received their freedom, 290, 

in Mines Gera^ 862. 

„ I employed on detrital 

deponta, 868. 

Slickeniwde, of natire copper end eertiiT matter at the dif miiie, 

Slidi^ influence of a, on the anriferoos depoaila of OimgQ Soco^ 269, 

266,-70. 

', displacement occasioned bj a, in the lode of the Clif mine, 

unknown in the granite of Garadoo, 686. [i89. 

Smelting, iron*, in the Himalaya, 54-62. 

y „ , in BnaU, 212,-18-19,-60-2. 

, „ , near Lake Superior, 889-90. 



-, aihrer-, in Chili, 97. 

-, iron-, eariy, in India, 40, 65. 

> oopper-| „ , in Qiili, 154. 



finjth, R. B.| Esq., on the quantities and jnoopor- ) anriferons qoarta 

tion of gola in the f of Australia, 

Table XIUL 

■ , „ „ detrital deposits of 

AiMtralia, Table XXIL 
, „ numbers and weights of misMS (miggeU) 

obtained in Austrafia, Table XXIL 
, „ cost of extracting gold in Australi a, Tab le 

xxn. 

, „ Tslue of mining machinery in Auitralia, 

T^a>leXXIL 
, „ molybdenite of Australia, 654. 



Smyth, W. W., Esq., on the ^urian rocks of CU>g€m^ 685. 

■ , „ metalliferous deposit which intenects 

them, 688-9. 

————— , M Silurian slates of \¥ickkiw, 540,-1,-2. 

— — • — - , „ direction of the great \ 

(Sulphmr-coHrH) I ^s^ 
melaUiferoas de- f ^^* 
posit at Oroea,) 

' > n altitode of „ , in raricus ftrti 

of its conm, M9. 

, ^ width of „ , „ ,544r7, 

■ ' , „ structure of „ , 551,-2,-5. [557. 

^— — — — , „ compontion of „ , 547,-60. 
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ft^th, W* W^Eaq^oa the oooloniiAble bodiesof ikte 

lie the ore, 551. 
on pwallel ranges of Sulphur and copper-orey 

547,-58-4,-6. 
on the oocnrrence of native copper in joints 

and oreTioefl^ 556. 
^ **cro op d/etpoats'* and 

^ crosB-fiflKuei^'' 556-7. 
on displaoementB of the Sulphur<our$e, 559- 

[560, 
on the produce of mines in WickloWy 561. 

rocks of Bearhaven^ 602,-8-4. 

metalliferous deposits of „ , 608— 4| 

610-11. 

detrital gold of TTicklow, 628,-9,-80- 

681,-2,-4. 
„ tin-ore of „ , 680-1. 

aU^ged waste of copper-ore in Cornwall, 

690. 

erection of a steam«eDgine imdergronnd 
at Bectrhaven, 609. 

early use of tiie plunger^le in Gom- 
waU, 570. 

OB wooden linings for pomps oonteying acidu- 
lous water, 570. 

„ submarine mines near Whitehayen, 599, 

600. 

„ subterranean temperature, 727,-58-4,-9, 

762-8,-5. 
r, a T., Esq., on the proportion of fiiw copper I ^ ^y ^^ 

contained m the crude > •*' am 

(native) metal of J *^^* 

" , „ produce and profits of „ , 440, 

Slews, of the Himalaya, 17. [459; Table XIV. 

-, in Dauphiny ; the impediments they offer to mining in 

elevated regions, 528. 
n (miners), in the Himalaya, implements used by, 58-9. 
^Mea, Senr. Luis (de Gouvea), on the rocks and anriSarous quarts- 
formations in the mine of, 182, 247, 827. 

Snorro, gold in auriferous sands near, resembles the gold of Oimgo 

Soco, 859. 
^Hunalgam, experiments with, on the ores of Monro Velho^ 

Table XXn. 
S«K salts of, contained in river-water at Gopii^, 140. 
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Soda, oJti cif incniflt a great extent of BOifaoe near Monte Anunrgo, 

189-40. 

I ff waihed out of the aoil at Ramadilla, before it can be 

Bacoeesfullj cultivatcdy 141. 

Soils diiwimilar, different qualities of chtrooal from wood grown on, 

Sooaly on graphite imbedded in clay-sUtei near the, 41. [2 199-890* 

South Caradon. (See Caradon^ South.) 

South Cliff mine, on the drijl of the, 460. 

, „ rock, Tein-etones, and native oopper of tho, 

460-3 ; Table XIIL 

Southey, Rob., Esq,, on the detrital gold of Brazil, 34d,>60. 

— , „ Royalties payable on „ , 861,-2,-3,-6. 

, M reatnctions on the ) oi»j k 

export of) " i»«^»-^- 

— , „ quantities of „ ^exported with- 

out payment 
of Royalty, 

865,-70. 

, „ debasement of ft » by smugglers, 

South TolguB mine, on the prodace and profits of, 459. [865. 

Sonza, Senr. BiLT.de, on the amount of Duties receired by the 

Groremment of Brazil from Oongo Soeo, 867. 
Spain, iMt>portion8 of silver in the lead-ores of, 102-8. 
Speculator, sharp practice of a, 514. 
^ix. Dr. J. B. von (& Blartius, Dr. G. F. P. von) ; see Martins, von, 

& Sptx, von). 
Springs of water, how affected by the destruction of neighbouzing 

forests, 137-8, 848-4. 
Spring-water, precipitation of oopper from, at Crow's-nest, 686. 

Squier, £. 6., Esq. (& 1 on ancient mining-works near Lake Superior, 
Davis, Dr. B.H.),) 416. 

, „ ornaments and) ..« 

weapons of copper, ) w > • 



■ , on the mixture of (native) silver and copper 

in implements obtained from aocieot 
earthworks, 418. 

Stalactitic iron-ore, 225,-46. 

Stamping-mills, mode "^^^^itamp^hsads at the C/./ mine, 426. 
, weight of „ at Morro Velho, Ttble 

vn. 

, ,, ., at Gongo Soco^ Table 

IX. 
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weight of ftamp-headSf at Agda QmuU^ Table XXII. 
„ ,at CaUa Preta, Table XXII. 

„ , in California, Table XXII. 

,y , in Australia, Table XXII. 

„ , at Copper Falls, 426. 

ff y at Henwoodj 473. 

'"'tiS.t'H^^ 1 «'' ^orro VeiHo, Table XXIL 
„ at Oongo Soco, Table DL 

„ in California, Table XXII. 

„ at Copper Fallsy 426. 

rate at which the ) . •- », „ _ . , „,, 
Aeoifo are worked ( ** ^^'^ ^'^*^' ^*^'^ ^^'• 
y, at Oon^o Soco, Table IX. 

„ at Copper FallSy 426. 

quantity of water] 

admitted to aid the V at Marro VelhOy Table VII. 
stamping ) 

„ at Gongo SocOy Table IX. 

preparation of Tein-etone for the Stamping-mill in 

the Keweenaw district, 
425. 

„ stamped at Morro Velhoy 

Table VII. 
i> 9f at Oongo SocOy 

Table IX. 

If n in California^ 

Table XXn. 

»f ti in Australia, 

Table XXII. 

« n a* Copper FallSy 

426. 
»> f> at the National 

mine, 471. 
„ in California, Table XXII. 
t> »f in Australia, Table XXIL 

:, how prepared, 425. 
-, proportion and quality of, at the Clif mine, 484-5. 

•' - ' " '^'^ 1 471-2. 

mme, ) 

I H 9 n Lake Superior districti 

generally, 482. 



weight of 
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cost of stamping 
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8teiiiiif«roiiB gnaite of Cornwall and Devon, 175, 664-6. 
Statistics, sundiy, of Cof^pex^miningy in Cornwall, 442,-6,-79-8,-9, 

450,-1, -2,^,-6,-7,-9, 693, 
694,-5,-8 ; Table XIV. 
in Devon, 458,-9 ; Table XIV. 
in Ireland, 442, 601 ; Table 
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if 
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9 99 near Lake Superior, 440, — 69, 

470,-l,-^,-82,-8,-9 ; TVa>le 
XIV. 

f ,9 in Chili, 154,-66-7. 

I 9» in Cuba, 441 ; Table XIV. 

9 of Gold-mining, in Wales, 641 ; Table XXIL 

} „ 9 in Ireland, 633. 

9 f, , in Aoftralia, Table XXIL 

, 9, , in Braxfl, 179, 208,-859-47,-88, 

289, 327,-58,-61-8,-66-9; 

Tables VIL IX X XIV. 

xxn. 

„ 9 in California, Table XXII. 

„ , in Nova Scotia, Table XXII. 

,9 9 in Siberia, 177-8, 346 ; Table 

XXIL 
of iron-mining, near Lake Superior, 389-90. 

„ , in Ireland (Solphar-ore), 561-2. 

of lead-mining, in Cornwall, 454, 698, 719,-20; 

Table XIV. 
„ , in Wales, 459,-60. 

of nlver-mining, in Cornwall, 111-12,-13,-15, 

116-17,-21, 710-lL 
„ ,in Chili9 95-6, 123-4, 51,-8; 

Tables IV. V. XIV. 
of Tin-mining9 in Cornwall, 4429-3,-4,-6,-7-8, 

452-3,-72, 693 ; Table XIV. 
Steam-engioes, number and dimengjons of, on the mines of CanuloD, 

Menheniot, and St. Pinnock, 698, 720. 

, erected underground at the Bearhaven and Tamar 

mines, 609. 

9 locomotive, woriced with distilled sea- water, in Chili, 

Steel made from Himalayan iron, quality of, 55. [141. 

Stephen, G. M., Esq., on the dclriul gold of Austialia, 356,-9. 
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JwaotBBy Esq., on the depths of Axwtrmlian goId-muMiy 

Table XXIL 
•culptiiTed^ at Dhoora Deri, in the Hunalaja, 19. 
(Steps), sabstitation of one syBtem of, for anotheri 14&-6, 646« 

646,-93. 
, hackf adopted earlier in Gennany than in Cornwall, 646, 
hmms mine, rocks and metallifeions dqxMits of the, 676-7. 
fcacbey, Oapi. B., on beds of graphite near Almora, 41. 
" , on the disi^peaxanoe and reappearance of rxrers 

in the Tmnee, 44* 



, their different influence on (masses) $hoot$ of ore 

and of yein-stone in the metalliferoos deposits 

which intersect them, 187, 224. 
„ , tikeir coincident positions in the qyposite sides 

(walls) of metalliferons deposits, 87, 126,-9. 
„ 9 tfieir coincident positions on the opposite mhUU of 

certain cro$§-vein$f 71, 126,-9. 

,1 their di&rent positions on the ) 71—2, 126,^-80, 
opposite walU ot certain V 225-6,-86-7, 841, 
orofs-esuu ) 842. 

n t9 9 which niai!ge in 

them dsewheie, 226-7,-87, 842. 
, action of, on the SMtriz of tin-ore, Ski. 

gold, 854. 
of Garadon, 695. 
, d Australia assodatad with gold and platina, 286. 



their utilitj in cleaning (drasing) anrif erons sand in Brazil , 

Tables VU. DL 
in metalliferoas depoats, 207, 488^9, 552-8, 648,-54. 

, in CTMS-Miu, 125, 688. 

, crooked and diTergsnt, 469, 688. 

krnotore. (See CUavage^ JomU^ Chv$$'tein$f Metalli/erau$ 

d^potki.) 
Itbnarine mimng-works, at SotVm Hoj^ 584,-9. 
* „ , at Emockm^y^ 59 V^^^OO. 

• ^ , at W}i¥d Margery, 599. 

« „ y at Ztfvonl, 699. 

■ „ , at BoUUiMk^ 599. 

„ , at yndiAaoem, 599. 

So^nr-oro (iroiHpjritoi), of Wicklow, 543-69. 
flufiice-water intercepted by impermeable limestone at Chagarcillo, 

[77. 
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Superior, Lftke, lodcB on the sonthem shore of, 885-404. 

, depoeitB of iron-ore of 
, „ natire-eopper 

, ly natire nlrer 

— — , ancient mines and ) 

miners ) 

, climate of; 477-8. 



ft 


,888-90. 


w 


, 419-88. 


V 


,486. 


ff 


, 41S-19. 



-, sabterranean temperature near, 788-4. 
-, ice remaining during summer in some of the minas 
near, 466,-78, 784. 



Surubim, unesteemed firesh-water fish, lives in riTen polluted 

mineral-water, 855. 
Swanpooly proportion of silver in the lead-ore of, 120. 
Swings of iron-chain numenras near heathen temples in the Hima* 

kja,28. 
Sjmons, Mr. F. 8., on the proportion of gold in (killat) shUa at 

Monro VMo, 186. 

Taboleiroy on the manufacture of iron at, 260*S. 

, „ mass (nuggsi) of detrital-gold found near, 288. 

Tacquarigua, level of water in the lake of^ affected hj the condition 

of neighbouring woods, 188. 

Talqpoongla^ on the rocks and copper-ores of, 7. 

Talc, an ingredient of the rocks, 4, 5, 6, 7, 9, 19, 20,-8,-6, 171,-2, 

177,-8,-80, 218,.14,.21,-8r7,-45,.7,-a,-55, 
257,-98,-9, 800,-l,-2,.8,-4,-5,.7,.8,.ll,.12, 
814,-16,-2l,-2,-4,.7,.72,.5,.7,-9,-87, 602, 
647; Tables LVm. 

, „ of metalliferous deposits, 6, 28, 177,-80, 215, 

22l,-8,-7,-8,-9,-80,-8,-9,.40,.6,-68,-4,.5,-7, 
268,-9, 802,-8,-4,-1 6,.25,-9,-80,-2Hl|-7, 
876; Tables I. Vm. 

, „ of crosi-veins, 270 ; Table VTII. 

Taldanga, the sandstones, shales, and iron-ores of, 66* 

Talho Aberto, (Open-work), extent of, at Catta Preta^ 287. 
, „ , „ , at Oongo Soco, 256. 

Tamar mines, proportions of silver in the lead-ores of the, 110. 

— «— -> , erection of a steam-oigine underground at the, 609. 



i7, fiakes and lanmue of gold in JacoHnga at, 278. 
Tarag-k€-Talf on the siliceous limestone ol^ 18, 81. 
— — — , „ ores of copper at, 18. 
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iMwiMoeky subterranean temperature in the mining district of, 752. 
Tmbb an wood, oharcoal, and lime in the Sub-Himalaja, 40. 
I^ior, John, Esq. (of London), on earlj copper-mining in Cornwall, 

691,-2. 
V^^f John, Esq. (of Caradon), on the aUver-ores of Wheal Ludcott, 

711. 

" 99 , „ financial operations at „ , 719. 

" — ^^ ^ ^^ copper precipitated from spring- 

water at Crow's-nest, 686. 
TWylor, Citpt. J., on the proportions of tin-ore in the vein-stones of 

Balleswidden^ 472. 
TeUurium, aUoyed with gold, in ) ^ ., ^^ ^ 

the talc-slate of ( ^"^' ^^^' 834,-6,-7, 640. 

» 99 „ , at Deacoherta^ 299. 

— » » >9 > at Coelho, 180. 

t If „ , at Catta Branca, 886. 

• , »♦ Viiginia, 886,-76,-82, 640. 

, aUoyed with gold, in the Silurian rocks of Merioneth, 640. 

*Caaianty Prof., on a (nugget) mass of gold discovered in Australia, 

Table XXH. 
Tomeni, Sir J. Emerson, on the discovery of a ruby in a fowl's 

crop, 356. 
Temperate regions, subterranean temperature in, 761,-2; Tables 

XXXI. XXXV. XXXVI. 
lemperatare, lubterranwm, in Chili, 724-5,-51 ; Table XXXI. 

• . >i , in Brazil, 725-82,-51. 

" , „ , in the United Stotes, 782-4,-51. 

— > » , in the Channel Islands, 784-7,-52. 
-f >f I in Ireland, 737-44,-52. 

- > f I , in Cornwall, 744-9,-52. 
-f 7» , in Shropshire, 750-1,-2. 
-, „ , in diflEcrent rocks, 758-6,-60,-2 ; Table 

XXXIIL 
~> ft f in mines affording different metals and 

ores, 756-7,-8,-61,-2) 
Table XXXIV. 
"» H f jt n similar metals and 

ores in different rocks, 757- 
758 ; Table XXXV. 

"> w » » at different elevations, in tropi- 

cal and in temperate regions, 758,-61 ; 
Tables XXXI. XXXV. XXXVL 
8g 
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Temperatorei sabterraneaiiy changes in, at given spots, by deepening 

and extension of neighbonring mines, 
764-5. 

— ^— — — , „ at inconsiderable ) in Brazil, 767 — 78 ; 

depths, J Table XXXVIT. 

in New Granada 770. 
in Ecuador, 771 
in India, 772,-8, 80. 
in Belgian], 774-5. 
at Greenwich, 776-7. 
near Truro, 779. 
near Edinburgh, 777- 
at Upsal, 778. [778. 
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Tkesoureiro, on the rocks and auriferous depodts of, 302-3. 
Thieves, conviction of, from the peculiar alloj of the stolen gold, 336. 
Thomas, Gapt. Charles, on the granite of Caradon, 663. 
— , „ proportions of tin-ore in the vein- 
stones of Dolcoath and CooV$' 
kitchen, 472. 
silver ^ silver-ores of Dolcoath^ 113. 
progress of works at „ , 448. 
action of running-water in sf?f>aratiDg 

tin-ore from its matrix, 354. 
produce aud profits of Do!co€Uh, 447- 

448 ; Table XIV. 
Thomas, Henry, Esq., on the separation of silver from Spanish lead- 
ores, 103. 

•^— , „ produce and profits of the ConsoltdaUd 

if iikf*, 452; Table XIV. 
Thomas, J. Lee, Esq., on the sulphur-ores of Rio Tinto, 543,-6. 

, 589. 



91 



11 



91 



11 



precipitation of) 



copper at 

Thomas, Gapt. Josiah, on the rate of blasting rocks at Dolcoath^ 200. 
Thomas, Richard, Esq., on the elvans of the Chasewater and Ctm- 

borne districts, 662. 
heaves (displacements) of lode$ in 

Gomwall, 183. 
perpendicularity of the richest psrti 

of hdesy 82. 
(vwennap adit, 585. 
publication of his work on the 
Mining districts of Cornwall, 341. 
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C H. G., Esq., on the mica-Blate* and serpentine of Corri 

Charmaig, 645. 

, yy greenstones & porphyry of Breadal- 

bane, 651. 

, „ lodes of Breadalbane, 652.^ 

(See Displacement) 

at Catta Branca ^ effects of, 179. 
, M, H^rioart de, on the rocks of Chalanches, 517,-19. 

— — — , ,1 metalliferous I koq a 

deposite f " ' ^^^•*' 

, „ ores they afford, 108, 524. 

"" — -, n proportion of silver in lead-ore from 

VizUle, 108. 
n^ronjf, on the rocks of, 542. 

— 9 „ sulphor^ores of, 558-4. 

Tilpar^ on the iron-ores of, Table II. 

Tijuco, on the slates and auriferous quartz of, 182. 

•Enibcr, quantities of, in the forests near Lake Superior, 890. 

— — ■» of heavy growth, on the rubbish of ancient mines, 416. 

Isabopeba, on die iron-furnaces of, 213. 

Tiacrojl, on the granite and slate of, 658. 

, proportion of tin-ore in the vein-stone of, 478* 
, ventiktion obtained at, by means of a fall of water, 220. 
Tin^ Tang^ on the profit realized at, 451 ; Table XIV. 
Tm-mines, subterranean temperature of, 757,-8 ; Table XXXIY. 
Tin-ore, an occasional constituent of rocks, 77, 175, 664-5. 

, proportion of, in the vein-stones of Cornwall, 472-8, 698. 
, on the presumed association of it with fluor, 680. 

„ separation of, from its matrix by running-water, 854. 

, on proportions extracted by tributers, \ 

j *■ 1 w 91 tutwork-men, / at Polherro^ 

* •* „ culled from rubbish by Jay- ( 202. 

Ialx>ur6rs, ) 
, detrital, mixed with gold, in Wioklow, 680-1. 
«y » f, I in Banca, 681. 

1 »• f n I ui Australia, 286. 

1 n t ft *nd platina, in Australia, 286. 

^ , n » superior to mine-tin-ore in quality, 859. 

, „ , Roman remains in partially worked beds of, 845. 

Titenite, crystals of, imbedded in crystals of quarts in ItabiriU^ at 
Agoa Qu^nU, 225. 
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TolguBf Southy prodoce and profits of, 459. 

Toltec mine, rocks and oopper-depositB of, 463-5. 

— — — — , ice aocumalated in the works daring winter, remained 

unthawed in sammer, at, 465, 734. 
Tomlinaon, C, Esq., on crystallizatton from supersatiirated aohxtioaB, 

718. 
Tomnadtuhan, on the miea-slate, greenstone, and porphTTj of, 650-2. 
■ , „ molybdenite of, 654. 

Tonkin, Gapt. John, on blasting the rocks and rein-stones at Dolcoathf 

220. 

Tonkin, Thomas, Esq., on early copper-mining in Cornwall, 686-7. 
— ^— ^— — , on dressing the poorer kinds of tin-ore, 689. 

Tools, mining, inefficient, nsed in the Himalaya, 51. 

„ , „ , used by native miners in Brasil, 217,-18, 

221,-99. 

-, „ , pecnliar nse of certain, at St Just and in Chili, 151. 

-, „ , nnusnal, tried nnsaooessftilly at Morro VMo, 199. 

Topas, matrix of, near Ckttas Alias, 800. 

, mines of, at Ckpas and Boa Vista, 805-8. 

Torches of resinous wood need to give light in mines, 52. 

Torcy, sabterranean temperature at, 753. 

Towan, Wheal, profit made at, 454 ; Table XIY. 

, experiments on the discharge of water from pomps 

at, 570. 

Trahsir, Oapt. W., on the rate of blasting rodcs and Tein-stooes, at 

BalUswiddit^ 200. 

Traira, a fresh-water fish throre in warm and muddy mine-water, at 

Agoa QmhU^ 855, 781. 

Traill, G. W. Esq., on Mining in the Himalaya, 48, 54. 

, on the price) ^^ 

of food] " '^^' 

Tram-waggons, sabstitution of, for wheelbarrows in mines, 144. 

, „ , for backets (kibhUs) in diagonal 

shafts, 144, 668. 
Tramuiehf Wheat, on the granite and slate of, 659. 
Trap-rocks, of Jherria (Bengal), 65. 

, near Lake Superior, direction, dip, composition, sod 
structure of, 894-405,-11-24,-87,-9,-60.1,-3.-4,-6, 
466-7,-74-5,-80-1. 

, relations of, to metal iiferous deposits, 41 1,-22,-4,-5,-37, 

438,-60-1 ,.8,-4,.5,-6,-7,-8,.74.6,-9,-80-l. 
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of auriferous vein-stones, Tables VII. IX. 
t difEerent modes of, serve to extract different proportions 
of gold from similar vein-stones, 198. 
r?ebilcock, Ckpt. J., on the auriferous deposits of Oongo Soco, 257. 

, „ of AnUmo Pereira^ 

804. 
feeHloock, Mr. W., on the profit made at Camon Stream, 452 ; 

Table XIV. 
Fr^Msken Oreen, proportions of silver in the ores of, 121. 
Tredixmick, Capt. S., on the proportions of tin-ore in the vein-stone 

of Cheat Work, 472. 
Treffry, J. T., Esq., on the produce and profits of the Fowey Con- 

Bolidated mines, 456 ; Table XTV. 
Ttcgoning, Gapi. W., on the iron-formation of Oongo Soco, 260, 
■ , „ auriferous deposits of „ , 255-72. 

Trehanej Wheal, proportions of silver in ^e lead-ores of, 120. 
Trtktwnyy Wheal, on the rocks of, 700-8. 

lode of, 704-16. 
proportions of nlver in the lead-ores of , 

120,-708,-9. 
croee-veine (fiueane) of, 715-17. 
rate at which the works have been deepened, 

748. 
machinery at work and population employed 

at, 720. 
produce and profits of, 719,-20. 
subterranean temperature at, 748. 
TftUxwny, North JVhecU, proportions of silver in the lead-ores of, 
TnUxwmjf, South, rocks and vein-stones of, 714. [120. 

————— , machinery woiked and population employed at, 
— -— ^— — — , subterranean temperature at, 748. [720. 

Tieloar, Quit. T., on the rooks of ) iQi{ 

Marro Velho, \ *^'^- 
, „ , proportions of gold contained in 

certain parts of, 186,-96. 
, relations between them and the 
principal auriferous depodts, 
186,-7,-92,-8,.5,.6, 207,-8. 
, circumstances which affect the 
richnefli of the fbrmationsy 189, 
190,-5,-6,-7. 
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Trelcr, Cpt T^o^Aede^^ j^„^„^ ,^ ^^^^ ^ ^^^ ,^_ 

, „ , beds of rock which sever portions 

of them, 192,-3. 
— , „ , issue of inflammable gas from 

orerices in the auriferous portionsi 

of, 195,-6. 

, on the extent of water-courses at Morro Velko^ 

Table XXU. 

, „ proportion of gold obtained from Jacotinga 

at Don Pedro North d'el Rey^ Table XXIL 
Treloar, Capt. W., on the proportion of gold obtained from the vein- 
stone of (the Camara) Oongo Soco^ 247. 
Trtlyon Consolidated Mines^ proportion of tin-ore in the rein-stone 

of; 472. 
Tremayne (Providence) Wheals native silver in the lead-ore of, 118. 
Treeavean^ precipitation of copper from mine-water at, 588,-92. 

, produce and profits of, 451 ; Table XTV. 

Treekerhtfy profite of, 451 ; Table XJV. 

Tree Puntas, silrer exported from, 153. 

Trethevy, cromlech of granite, within the slate formation at, 660. 

Trethevy mine, on the homblendic rocks of, 671. 

Trevandrum, temperatures on the sur&ce, and at | --| o o qq 

various (inconsiderable) depths, near, ) t » » * 

, „ , at different hours, 

780. 
Trevillion, T., Esq., on the proportions of nlver in lead-ores at 

Herod's-footy 709. 

, „ machinery worked, and populatioo em- 
plojed; the produce and profits of 
Herod* $-foot, 719,-20. 
Treweatha, Wheai, proportions of silver in the lead-ores of^ 120. 

Treweek, James, Esq., on the precipitation of copper ) at Santiigo 

from mine-water, ) (Cuba), 590. 

, t, „ , bj the use of 

lime, at Wheal Falwumth, 585. 

Tribnters (who receive a share in the value of the ores they obtain), 
on the proportions of tin-ore extracted by, at Polberro^ 202. 

Trolls Col., his use of fire-flies to light the works of BeUa Fvma^ 

209. 
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, a (pneatnatic trough filled ) method used for obtaining a 
by aid of folling-water) f blast by the iron-smelters 

of Brazil, 219. 

„ , for ventilating mines, 220. 



Ir^cal regions, subterranean temperature in, 724-32,-51,-9-62; 

Tables XXXI. XXXV. XXXVI. 
TnrOf temperatures, at inconsiderable depths, in ground of different 

kinds, near, 779. 
Tomee, disappearance of 'streams in, and their reappearance beyond 
the grarel of the, 43-4. 

y pestilent swamps of the, 44, 

>, the, deserted by living creatures at certain seasons, 40. 



, ice fonned amongst tropicul) ^ ^^ 4. 

vegetation ) " ' 

Turvo, OQ the schorlaceous granite of, 175. 

Tmtwcri^men (paid by measurement of the work they perform), 

proportion of tin-ore extracted by, at PolherrOj 202, 

Tiityl, on the calcareous-slate and specular iron-ore of, 33,-5. 

Tfndrunij on the ores of lead and of cobalt at, 643-4. 

tlsuyaly, M., on the detritus of the Ural, 343. 

, „ detrital gold of, „ , 346 ; Table XXII. 

■ , „ Royalties paid by searchers for gold in Siberia, 

847. 
Ulloa, M. M. de, on beds of shells at great elevations in Chili, 159. 
ririchy G. H. F., Eisq. (& Selwyn,')on the chrome-ore of Australia, 

A. K. C.,E8q.),) 649. 

, „ molybdenite of „ , 654. 

■ , on a large mass (nugget) of 

Australian gold, Table XXII. 
United Mines, on the introduction of (water-fall) pneumatic venti- 
lation at the, 220. 
United States, pro{)ortions of silver in various lead-ores of the, 99. 
Unityt Wheal, profits made at, 452 ; Table XIV. 
Cpnl, temperatures at inconBiderable depths near, 778. 
Ural, on copper-ores in the coal-measures of the, 508. 
*^,on deposits of gold and platina, in the, 340. 
-^,on the origin of detritus in the, 343. 
, „ detrital gold of the, 342. 

VaUnciana (Chili), extent and produce of works at, 123. 
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VaUnciana (Chili), quantity, quality, and valoe of ■ilyer-ore afford* 

ed by, Tables IV. XIV. 
Valleys, directions of, in West Cornwall, 718. 
Veins. (See Metalltferoua depoiits.) 
Veins, cross. (See Cross^veins,) 
Veins, pipe, of lead-ore, 620. (See Pipe^veins,) 
Vein-stones. (See Composition of metalliferous deposits,) 
Ventilation, natural, by the issue of air from joints in rocks, 250. 

«-^- , artificial, by pneumatic means, 219-20. 

Vemeuili M. E. de (Murchison, Sir R. I., & Keyserling, Count A« 

yon), on the copper-ores of the Uralian o<mU- 

measures, 508-9. 

, on deposits of gold and platina in the UnU^ 840. 

^— , on detritus of the Ural traced to its origin, 343. 

, on detrital gold of the Ural, 342. 

, on the large (nugget) mast of detrital gold in 

Siberia, Table XXIL 
Verran, Capt W., on the shoots of auriferous rein-stone at Morro 

Velho, 207. 
Vicente, SaS, tellurium an alloy of gold in the neighbourhood of, 180. 
Victoria (Australia), quantities of gold obtained in and export^nl 

from. Table XXII. 
— — „ , detrital gold of, traced to its origin, 343. 

— — „ , numbers and weights of large (nuggets) mass(« 

discorered in, Table XXIL 
Vincent, Wheal St., proportion of silver in the ore of, 1 1 5. 
Virginia, on the auriferous rocks of, 372. 

„ „ vein-stones of, 322,-75,-7,-81. 

„ detrital gold of, 383,-4. 
„ magnetic declination in, 372. 
„ subterranean temperature in, 731,-51,-5; Table 
„ hire and food of slaves in, 382-3. [XXXI. 

Ftpton Cam^ proportion of silver in the lead ore of, 120. 
Vivian, Mr. John, profit in the Smnt Ives Consolidated Mines, 443 ; 

Table XIV. 
Vivian, Ckpt Joseph, proportion of silver in the ore of North 

Dolcoath^ 113. 

, on the comparative values of wheel -barrowB 

and tram -waggons underground^ 144. 
, „ ventilation of mines by aid of falling- 
water, 223. 
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laao, Oftpt mcholasy on the metalliferoos deposits of Sark^a Hope, 

531,-2,-5-6. 
■ — , „ economical application of steam- 

power to winding-engines, 142. 

, „ comparative values of wheel-barrows 

and tram-waggons underground, 
144. 

, „ ventilation of mines by the use of 

falling-water, 220. 

, „ profit of Wheal Towan^ 454 ; Table 

XIV. 
nriAii, William, Esq., on the structure of smelted copper, 480-1 • 

, „ „ precipitated „ ,481. 

1 II ,7 i^tive „ , 481. 

Vivian, William Cook, Esq., on the proportions of tin-ore in the 

vein-stones of North Boakear^ 
472. 

— ^— , „ copper precipitated from the 

water in Roakear adity 589. 

, „ produce and profits of North 
Roakeary 448-9 ; Table XIV. 

Vmr^ Whialy proportion of tin-ore in the vein-stones of, 472. 

— — , subterranean temperature at, 764-5. 

— , forges for sharpening tools underground at, 610. 

, profit and loss at, 446 ; Table XIV. 

V^k» (cavities) in the lodea at Chafiarcillo, 89, 126. 

- „ „ near Lake Superior, 480. 

— „ „ of Cornwall, 89. 

Videan mine, large trees grown on the rubbish from ancient copper^ 

works at the, 416. 

Fifjfcm, Whealf on the copper-bearing granite of^ 512. 

Wigea. (See Minera.) 

Wales, proportions of silver in the lead-ores of, 105,-6,-7. 

— — , miners brought from, to work in the mines of North Devon, 

109. 
Walferden, M., on the temperatures of coal-mines in France, 758-4. 

WaU of to<fc., rock, which fonn confront-^ ^j,^^^ g ^^ 

ing portions on opposite sides) ' ' 

„ in Cornwall, 657-60. 

of croaa-vfinaf „ inChafiarcillo, 71, 180. 

Walker, Dr. T. (& Reaj, W., Esq.), on the proi>ortion of gold in the 

slate at Morro Fe/Ao, 
6 B 186,-96. 
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Walker, Dr. T. (& Reay, W., Eaq.), on the prooenes and prod acts 

obtained in (dressing) cleaning gold at Morro Velho^ 208. 
Walahy The Rev. Dr., on the gold-mine of Antonio Pereira^ 303. 
Walton mine, proportion of gold in the vein-stonea of the, 373. 
Waring, E. P., Esq., on magnetic declination at Chafiarcillo, 69. 
Water, spring*, diminution of, when the neighbouring aorfiEkce is 

stripped of wood, 137-40, 844. 

■ ■ ■ ■ , temperature of, in Brazil, 728. 

, „ , in the Channel Islands, 785,-7. 

, „ , in Ireland, 788,-40. 

■ , „ , in East Cornwall, 745,-6,-8,-9. 

■ (fPMh), in mines wrought beneath the sea, 589. 

■ >i > n • furfiwje encruBted 

with the sulphate of soda, 165. 
— ^— ,1 , yielding a precipitate of copper, 686. 
» > prices ofi in Cha6arcillo, Table V. 



-, river-, unequal quantities of, at different seasons, 48, 140. 
— »«> , action of, in separating metallic from earthy minerals, 

854. 



— , now disappearing in gravel of ancient beds, 43-4, 

189-40. 
— , but reappearing on reaching impermeable clay at a 
lower level, 44. 

•— , holding in solution salts) but depositing them during 
of soda and magnesia,) its course, 189-41. 

— ', ft f distilled for use by loco- 

motives, and sold for 
domestic use, 141. 

141. 



., mine*, unequal quantities of, at different seasons, 477,-573, 

584,-5,-8,-90, 608-9. 

, impregnated with salts of lime, 717. 

■"~"-"^ > „ copper, precipitatioD from, 

569-92; Table 

XVIIL* 

-^— , „ Ml gradually dimimah* 

ing, 578. 

» n ft ; '(^ l"i«i with 

wood, and wooden plungers used for pumping, 569-70. 
—— , holding iron-ore in suspension, preferred to detr wster 
by horses and mules, 854. 
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, mine-, fish thrive in, 855, 717-18,*81. 
9 — — , entire absence of, in the deep works of Chanarcillo, 

70,-148. 

, „ , prevents extmction and preparation 

of much silver-ore at Chanarcillo, 138. 
-irheel, c on str u cted without the use of metal, 845. 
-, fall of, applied to ventilating mines, 219-20. 
-, „ the blasts of forges and iron-furnaces, 219, 



Wmterfbrd, on the mean temperature at, 739. [528. 

Wmters, Sampson, Esq., on gold imbedded in grej copper-ore, 878. 
Weitpona, ancient, of native copper found near Lake Superior, 418- 
Weaver, T., Esq., on the claj-skte of Waterford, 593. [19. 

, „ metalliferous rocks of Wicklow, 540,-1-2. 

, „ „ deposits of „ , 543, — 5, 

549-50,-8,-4,-5,-6. 



, „ precipitation of copper ) at Cronebane, 562, 

from mine-water) 573. 

, „ auriferous native silver of „ , 105. 

549. 

, „ detrital gold of Wicklow, 627,-8,-9,-80,-1. 

Webb & Geach, Messrs. (See Gaich & Webb, Messrs.) [683,-4. 
Wellington, Mr. R., on the proportions of tin-ore in the vein-stones 

of Condurrow and Ding DonQj 472. 
, „ (early) profits of Botallach^ 442. 
Wells, on the temperatures of water in, 735,-7,-8,-40,-5,-8,-9. 
Wtndron Coiuolidated Mine9p proportion of tin-ore in the vein-stone 

of, 472. 

Werner, H. A. G., on the relations between metalliferous deposits 

and the rocks which adjoin them, 187. 

West, William, Esq., on the UxUs of the Phctnix Mines, Table XXY. 

Westmoreland, proportions of silver in the lead -ores of, 109. [Note. 

What'Cheer mioe, on the metalliferous deposits of the, 465. 

Whims, horse-, available only for the shallower parts of mines in 

Chanarcillo, 142. 

, erected underground, 76. 

WhiUhall (Virginia), on the depomts of gold and tellurium at, 876. 

Whitley, Nicholas, Esq., his Geological map of the Caradon district, 

655. 

<— ^^ , on the structure of the Cheesewring granite, 

672. 

■ — , „ stanniferous granite of Oonamena, 

665. 
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Whitley, Nicholaa, Esq., coincidenoe of the directions of the joints in 

rocks with the rmWeym in 
West Cornwall, 7 18. 

, „ temperature of ground of 

yarioos kinds near Truro, 779* 

Whitney, J. D., Esq., on the sandstones, conglomerates, and trap- 
rocks of Lake Superior, 892 — 404, 
428,-88,-9,-75. 

, „ directions and dips of the copper* 

deposits of Lake Superior, 404,-7,-9. 

— ^— , „ rein-stones of the copper-deposita €jf 

Lake Superior, 424,-5,-61,-2,-8,-4,-7. 

•— — — , „ native copper of the copper-deposits of 

Lake Superior, 435,-62,-8,-7,-76,-80. 
, „ extraction of native copper in Imrge 
masses at Lake Superior, 427. 



— , on the drift, and on the occurrence of masses of 
native copper in it, at Lake Superior, 460. 

— , „ native siWer associated with native copper 
at Lake Superior, 99, 4 1 9,-87. 

— I „ prehistoric mines ) of Lake Superior, 412, 
and miners ] 414, — 15, 

417,-19. 
— , „ mining leases granted at „ , 487. 

>-. „ proportions of siWer in lead-orea of the 
United States, 99. 
>, „ argentiferous gold of California, 99. 



Whitney, J. D., Esq., & Foster, J. W., Esq. (See Messrs. Foster & 

Whitney.) 

Whittlesey, C, Esq., on the virgin silver and native coi>per of Lake 

Superior, 419. 

■ , „ prehistoric miners and mining of „ 414 

415,-19. 

• , „ „ and their ignorance of 

smelting, 419. 

, „ succession of trees in North American 

forests, 416. 
, „ magnetic declination in Upper Michifran, 
Whittington, extreme and mean annual temperatures at, 750. [3115. 
Wicklow, on the metalliferous rocks of, 5-10-2. 

, „ „ deposits of, 543-69. 

-, „ „ „ , their displacement hj 

cross-veins and joints, 551^-60. 
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Wow, OD the cost of extracting Sulphur-ore (pyrites) and wages 

of the workmen employed, 561-2. 

„ anriferouB silver of, 105, 549. 
„ mine-gold of, 549-50. 
„ detritol gold of, 627-84. 
„ „ tin-ore of 680-1. 

„ precipitation of copper from mine-water in, 560-89, 
„ temperature of wells in, 738. 
„ subterranean temperature in, 788. 
Vidih. (See Metalliferous deposits,) 
VlUoox, E. N., Esq., on the produce of copper-mines near Lake 

Superior, 488-9. 
Williams, Henry, Esq., on the quantity of copper-precipitate ob- 
tained from the water of the Gwennap 
adit, 587. 
Williams, Mr. James, on the precipitation of copper from mine- 
water at the Parys works in Anglesea, 581. 
Williaips, John, Esq. (of Bumcoose), the Poldice (Gwennap) adit 

conunenced and extended by, 586. 
inUiama, John, Esq., jun. (of Bumcoose), on the displacements of 

lodes at Wheal Peever, 226. 
Williams, John, Esq. (of Swansea), quantities and qualities of 

copper-precipitate from Cobre (Cuba), 591. 
Williams, Michael, Esq., on the Slide at Gongo Soco^ 252. 

Williama, Sir William, on the silver-ore of Wheal Basset^ North 

DoumSf and Treskerb^f 114. 

„ profit realized at Oodolphin, 445 ; 

Table XIV. 
„ „ in sundry of the Gwen- 

nap mines, 451 ; 
Table XIV. 
at Ounnis Lake, 457 ; 
Table XIV, 



»> » 



Williams, Capt William, on the effects of a thunderstorm at Catta 

Branca, 179. 

Wilkin, Gapt, John, his attempt to establish systematic mining in 

the Himalaya, 52. 

Wilkins, Fort (Lake Sai)crior), annual mean temperature of, 477. 

Wdison, W. L., Esq. (Jukos, J. B., Esq., & ) on the Mining dis- 

Du Noyer, G. V,, Esq.), ) trict of Keomare, 

611-12. 
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Willaon, W. L., Esq., (Jukes, J. B., Esq., d; ) on the slates 9l lim 

Da Nojer, G. V., Eflq.)^ [ Btones of Kenfn»i\ 

611,-14- 
y n on the fossils tliflr 

cont&in, 613. 
■ 9 „ on the metal liferotUB 

deposits of Kenmare, 614*15,-1 6,-18,-21. 

WiUworth^f on the native silver, arsenical cobalt, and copper-pyrites 

of, 116. 

Winch, N. J., Esq., proportions of silver in the lead-ores of the 

North of England, 107. 

Winding-engines, on the economy of sabstitiiting steam for horse- 
power, in, 142. 668. 

Winzes and levels, substitution of, for Stapes in the mines of Corn- 
wall, 146, 645-6,-98-4. 

Wire*rope, advantages of, compared with hempen rope, 143, 646. 

Wood, Beig., Esq., on the produce and profits of Crennis^ 456 ; 

Table XIV. 

Wooden pumps, gonerallj used in the gold-mines of Brazil, 288, 

Woods, their influence on the water of neighbouring nprings, 187- 
, laws for the protection of, in Brazil, 844. [140, 844. 

Woodville, on the talcoee-slate and auriferous deposits of, 375. 
Woodward, Dr., on the argentiferous lead-ores of Cornwall, 118,-19. 
Workmen in mines, extraordinary escapes of^ 600,-66. 
Wrey, Whealf on the rocks, lodes, and silver-ores of^ 120, 710^1 1. 
Wright, Mr. J. E., qualitative examination of water in the Gwonnap 

adithj, 586. 
Wyllie, J. F., Esq., on the quantities and prices of chrome-ore, 

obtained at Corri Charmaig, 649. 

York, H. C, Esq., on the proportions of tin-ore in the vein-stones 

of Boscean, Boscastrell, and Camyorth, 472. 
Torkshire, on the displacements of strata by veins in, 72, 227. 
, proportions of silver in the lead-ores of, 109* 

Zeppenfeld, M. (& Rivot, M. L. E.), on the proportions of silver in 

French lead -ores, 104. 

Zupia, mean temperatures at the surface, and at small depths in, 

768-70. 
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908 INDEX, 

Trelcr. Capt T.^o^JhedejK«^j^„^^^ ^^ ^,^,^ ^, ^^ 5,07.-«. 

, „ , beds of rock which sever portaons 

of ihem, 192,-8. 
— , „ , iMue of inflammable gas from 

erericea in the aorif erooB portions 

of, 195,-6. 

, on the extent of water-couraea at Morro VelkOf 

Table XXIL 
, w proportion of gold obtained from Jacotinga 
at Don Pedro North d'el Bey, Table XXIL 
Treloar, Capt. W., on the proportion of gold obtained from the Tein- 

stone of (the Camara) Oongo Soco, 247. 
Trelyon ComoUdaUd MinsM, proportion of tin-ore in the Yein-st^me 

of, 472. 
Tremayne (Providence) Wheals native silver in the lead-ore of, 118. 
Tresavean^ precipitation of copper from mine-water at, 588,-92. 

, produce and profits of, 451 ; Table XTV. 

Treskerby, profito of, 451 ; Table XIY. 
Tres Pontas, silver exported from, 153. 

Trethevy, cromlech of granite, within the slate formation at, 660. 
Trethevy mine, on the homblendic rocks of, 671. 
Trevandrom, temperatores on the sar&ce, and at ) --| o ^ .on 

various (inconsiderable) depths, near, ) » t t * 
, „ , at diiferent hours, 

780. 
Trevillion, T., Esq., on the proportions of silver in lead-ores at 

Herod^S'foot, 709. 

— , „ machinery worked, and population em- 

ployed; the produce and profits of 
Herod^s-foot, 719,-20. 
Treweaihaf Wheal, proportions of silrer in the lead-ores of^ 120. 

Treweek, James, Esq., on the precipitation of copper ) at Santisgo 

from mine-wateri ) (Cuba), 590. 

, tf )t > hy the use of 

lime, at Wheal Falmouth, 585. 

Tributers (who receive a share in the value of the ores they obuin), 

on the proportions of tin-ore extracted by, at Polberrc, 202. 

Trolls Col., his use of fire-flies to light the works of Bella Fama, 

209. 
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Tnmpey ft (pneutnatic trough filled ) method used for obtaining a 
bj aid of felling-water) | blast by the iron-smelters 

of Brazil, 219. 

, „ , for ventilating mines, 220. 

Tn^cftl regions, subterranean temperature in, 724-32,-51,-9-62; 

Tables XXXI. XXXV. XXXVI. 

Traro, temperatures, at inconsiderable depths, in ground of different 

kinds, near, 779. 

Tormee, disappearance of 'streams in, and their reappearance beyond 

the grarel of the, 43-4. 

, pestilent swamps of the, 44, 

, the, deserted by living creatures at certain seasons, 40. 

, ice formed «nong8t tropical ) ^^^^^ ^^ 

vegetation ) " ' 

Torvo, on the schorlaceous granite of, 175. 

TtOwcrk-men (paid by measurement of the work they perform), 

proportion of tin-ore extracted by, at Polberro, 202, 

Tuty], on the calcareous-slate and specular iron-ore of, 33,-5. 

Tymdrumj on the ores of lead and of cobalt at, 643-4. 

Ulauyaly, M., on the detritus of the Ural, 343. 

, „ detrital gold of, „ , 346 ; Table XXII. 

■' , „ Royalties paid by searchers for gold in Siberia, 

347. 

Ulloa, M. M. de, on beds of shells at great elevations in Chili, 159. 

Ulrich, G. H. F., Esq. (& Se\wjn,')on the chrome-ore of Australia, 

A.R. C, Esq.),) 649. 

, „ molybdenite of „ , 654. 

■ , on a large mans (nugget) of 

Australian gold, Table XXII. 
Uniud Mine$, on the introduction of (water-^ll) pneumatic venti- 
lation at the, 220. 
United States, proiiortions of silver in various lead-ores of the, 99. 
Unity^ Wheal, profits made at, 452 ; Table XIV. 
rpaal, temperatures at inconudenible depths near, 778. 
Urml, on copper-ores in the coal-measures of the, 508. 
•,on deposits of gold and platina, in the, 340* 
•, on the origin of detritus in the, 343. 
„ detrital gold of the, 342. 

VaUnciana (Chili), extent and produce of works at, 123. 



910 INDKX. 

Valenciana (Chili), qnantitj, quality, and valae of silver-are afford< 

ed by, Tables IV. XIV. 

Valleys, directions of, in West Cornwall, 718. 

Veins. (See Metalli/enms depoiits.) 

Veins, cross. (See Cross^veins,) 

Veins, pipe, of lead-ore, 620. (See Pipe-veins.) 

Vein-stones. (See C<mpositi<m of metalliferous deposits.) 

Ventilation, natural, by the issue of air from joints in rocks, 250. 
, artificial, by pneumatic means, 219*20. 

Vemeuily M. E. de (Murchison, Sir R. I., & Keyaerling, Coant A« 

Ton), on the copper-ores of the Uralian coal- 
measures, 508-9. 

. ' , on depositi of gold and platina in the Ural, MO. 

— ^ — , on detritus of the Ural traced to its origin, 843. 

, on detrital gold of the Ural, 842. 

, on the large (nugget) mass of detrital gold in 
Siberia, Table XXU. 
VeriED, Capt W.« on the shoots of auriferous vein-stone at Morro 

Velho, 207. 
Vicente, SaS, tellurium an alloy of gold in the neighbourhood of, 180. 
Victoria (Australia), quantities of gold obtained in and exported 

from, Table XXII. 
~— „ , detrital gold of, traced to iti origin, 343. 

«— „ , numbers and weights of large (nuggets) masses 

discovered in. Table XX I L 
Vincent, Wheal St., proportion of silver in the ore of, 115. 
Virginia, on the auriferous rocks of, 872. 

„ „ vein-stones of, 322,-75,-7,-81. 

„ detrital gold of, 383,-4. 
„ magnetic declination in, 372. 
„ subterranean temperature in, 781,-51,-5; Tsble 
„ hire and food of slaves in, 382-3. [XXXI. 

Vivian Cam, proportion of silver in the load ore of, 120. 
Vivian, Mr. John, profit in the Saint Ives Consolidated Mines, 443 ; 

Table XIV. 
Vivian, Capt. Joseph, proportion of silver in the ore of North 

Dolcoathf 113. 

, on the comparative values of wheel-barrowa 

and tram-waggons underground, 144. 

, „ ventilation of mines by aid of fslling- 

waler, 223. 
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G*p^ Micholasy on the metalliferons deposits of Sarlc*s Hope, 

631, .2,-6-6. 

— — , „ economical application of steam- 

power to winding-engines, 142. 

^— ___ — ^ ^, comparative values of wheel-barrows 

and tram- waggons underground, 
144. 

- — , „ ventilation of mines by the use of 

idling-water, 220. 

, „ profit of Wheal Towan, 464 ; Table 

XIV. 

^Tisiif ITVilliam, Esq., on the structure of smelted copper, 480-1. 

, „ „ precipitated „ ,431. 



, „ „ native ,, , 431. 

Virimn, ^William Cock, Esq., on the proportions of tin-ore in the 

vein-stones of North Ro$kear^ 
472. 

■ ^— — J ,, copper precipitated from the 

water in Roshear adity 689. 

— , „ produce and profits of North 

Roskear, 448-9 ; Table XTV. 

^•r, Whsal, proportion of tin-ore in the vein-stones of, 472. 

-*- , subterranean temperature at, 764-6. 

— — , forges for sharpening tools underground at, 610. 

, profit and loss at, 446 ; Table XIV. 

^•ghs (cavities) in the lodes at Chafiarcillo, 89, 126. 

„ „ near Lake Superior, 480* 

„ „ of ComMrall, 89. 

^Mlean mine, large trees grown on the rubbish from ancient copper- 
works at the, 416. 

^j«3NBi, Whealf on the copper-bearing granite of^ 612. 

Wigea. (See Miner$.) 

^tlet, proportions of silver in the lead-ores of, 106,-6,-7. 

*'^- — , miners brought from, to work in the mines of North Devon, 

109. 

^ilferden, M., on the temperatures of coal-mines in France, 768-4. 

^UU of to<fo*, rocks which form confront- ^^jj^^^^^^^g^ Ig^, 

ing portions on opposite sides) ' ' 

— ^— — , „ in ComwaU, 667-60. 

— ■ — c^ croii'vetfUy „ inChafiarcillo, 71, 180. 

^ilker, Dr. T. (& Reay, W,, Esq.), on the pro])ortion of gold in the 

slate at Morro Velho, 
6 H 186,-96. 



912 INDEX. 

Walker, Dr. T. (& Beay, W., Esq.)) on the prooeaKS and prodnots ^^ y, 
obtained in (dressing) cleaning gold at Morro VelhOf 208. _ ^ 
Walahy The Rev. Dr., on the gold-mine of Antonio PereirOy 803. 
Walton mine, proportion of gold in the vein-stones of the, 373. 
Waring, E. P., Esq., on magnetic declination at Chafiarcillo, 69. 
Water, spring-, diminution of, when the neighbouring surfiu^ is ^. 

stripped of wood, 137-40, 344. ,^^ 

■ ■ ■ , temperature of, in Brazil, 728. 

, „ , in the Channel Tftlands, 735,-7. 

, „ , in Ireland, 738,-40. 

. , „ , in East Cornwall, 745,-6,-8,-9. 

' (^^)> in mines wrought beneath the sea, 539. 

■ ft f n • surfiice encrusted 

with the sulphate of soda, 165. 

— ^— „ , yielding a precipitate of copper, 686. 

— ^— „ , prices o(f in Chafiardllo, Table V. 



-, rirer-, unequal quantities of^ at difEerent seasons, 43, 140. 
— ~— , action of, in separating metallic from earthj mineral^ 

354. 
— ^— , now disappearing in gravel of ancient beds, 43-4, 

139-40. 
-*- — , but reappearing on reaching impermeable daj at a 
lower level, 44. 

— — - , holding in solution salts) but depositing them during 
of soda and magnesia,) its course, 139-41. 

— , „ , distilled for use by loco- 
motives, and sold for 
domestic use, 141. 

HI. 



'p mine-, unequal quantities of, at different seasons, 477,*573, 

584,-5,-8,-90, 608-9. 
impregnated with salts of lime, 717. 

„ copper, precipitation from, 

569-92; Table 
XVIIL* 
„ y, , gradually diminish- 

ing, 573. 

n >f ; ^ifl* lined with 

wood, and wooden jE>/iifi^tfr« used for pumping, 569-70. 
holding iron-ore in suspension, preferred to clear witer 
by horses and mules, 354. 
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', &h thrive in, 865, 717-18,-81. 
, entire absence of, in the deep works of Cbanarcillo, 

70,-148. 
I •••••• „ , prevents extinction and preparation 

of mnch silver-ore at Cbanarcillo, 188. 
-^irlieel, constructed without the use of metal, 845. 
-, fjQl of, applied to ventilating mines, 219-20. 

„ the blasts of forges and iron-furnaces, 219, 



^aterlbrdy on the mean temperature at, 789. [528, 

^atersy S&mpson, Esq., on gold imbedded in grej copper-ore, 878. 

WempcfUAy ancient, of native copper found near Lake Superior, 418- 

VTeaTer, T., Esq., on the clay-slate of Waterford, 598. [19. 

, „ metalliferous rocks of Wicklow, 540,-1-2. 

, „ „ deposits of „ , 548, — 5, 

549-50,-8,-4,-5,-6. 

*■ , „ precipitation of copper ) at Cronebane, 562, 

from mine-water) 578. 

, „ auriferous native silver of „ , 105. 

549. 

, „ detrital gold of Wicklow, 627,-8,-9,-80,-1. 

Webb & Geach, Messrs. (See Geach & Webb, Messrs.) [688,-4. 

Wellington, Mr. R., on the proportions of tin-ore in the vein-stones 

of Condurrow and Ding Dong^ 472. 

, „ (early) profits of Botallackf 442. 

Wells, on the temperatures of water in, 785,-7 ,-8,-40,-5,-8,-9. 

Wendron ComolidaUd MineSp proportion of tin-ore in the vein-stone 

of, 472. 

Werner, H. A. 6., on the relations between metalliferous deposits 

and the rocks which adjoin them, 187. 

West, William, Esq., on the lodes of the Phoenix Mines , Table XXY. 

Westmoreland, proportions of silver in the lead-ores of, 109. [Note. 

Whu-Cheer mine, on the metalliferous deposits of the, 465. 

Whims, horse-, available only for the shallower parts of mines in 

Cbanarcillo, 142. 

■ ■ , erected underground, 76, 

WkiUhall (Virginia), on the deposits of gold and tellurium at, 876. 

Whitley, NichoUs, Esq., his Geological map of the Caradon district, 

655. 

« , on the structure of the Cheesewring granite, 

672. 

•^, „ stanniferous granite of Gonamena, 

665. 
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DESCRIPTION^ THE COLORADA LODE. 
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quantity of 
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pyritee, blende, natire diver, and •»!• 
loret of lUfer. 






taiieal tUTer ere, tvlphiiret of aflrer, red 
Itot ore, and natire eilTer. 
Moal eiher ore, red aOrer ore, and 
^tive tilTer. 
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